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Draft Remedial Investigation Report
MARTIN AARON SITE
CAMDEN CITY, CAMDEN COUNTY, NEW JERSEY

1.0 INTRODUCTION

L. Robert Kimball and Associates (Kimball) is submitting this report for Remedial Investigation (RI)
activities at the Martin Aaron site located at 1542 South Broadway, Camden City, Camden County,

New Jersey.

To meet the objectives of the RI, a field investigation was performed which included the following
major components:

96-0123\RI\Draft5.doc 1

Revised 06/00

Site reconnaissance and professional assessment/evaluation of the structural stability of
buildings requiring invasive investigation, and the implementation of a monitoring plan
to meter stability of said structures during those activities; :

Geophysical Investigation consisting of a compréhensive survey conducted over the yard
area of the Martin Aaron property, using complementary geophysical techniques
including: magnetics, electromagnetics (EM) and ground penetrating radar (GPR);

Soil investigation including the drilling and sampling of soil borings and the excavation
and sampling of test trenches/pits. '

Hydrogeologic investigation including the installation, development, and sampling of
monitoring wells, as well as, Hydropunch® sampling;

Sediment investigation which included the sampling of an operating skimming basin at
the Rhodes Drum facility and an abandoned settling basin inside the former Martin

Aaron complex;

Site mapping and surveying to define site planimetrics, topography and the spatial
location of all sampling points.

L. Robert Kimball and Associates, Inc.

S
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EXECUTIVE SUMMARY

This Remedial Investigation (RI) Report was prepared by L. Robert Kimball and Associates, Inc.
(Kimball) for the New Jersey Department of Environmental Protection (NJDEP) Division of Publicly
Funded Site Remediation. The RI was conducted to investigate soil and groundwater contamination at
the Martin Aaron site located at 1542 South Broadway, Camden City, Camden County, New Jersey
CAvES

The Martin Aaron Site (a.k.a. Drum §erv1ce of Camden and Rhodes Drum, Inc.) is 1dent1ﬁed as Lot 1 of
Block 460 in the Camden County Tax Assessor records for Camden City. The site presently is a roughly
rectangular parcel of about 2.46/ Various drum reconditioning operations were conducted within the
former Martin Aaron building. Drums were drained, pressure washed with caustic solution, and wash
rinsed in the front processing rooms. The residue from drum contents, rinsate runoff, and steam
blowdown was collected in drainage tanks and floor drains. Drums were then taken to the paint booth
located in the warehouse for final painting according to customer specifications.

Anonymous reports have indicated that liquid and solid wastes were routinely buried in the yard area of
the site. Anonymous reports also indicate that between 200 and 1000 drums of containerized wastes
were buried on the property. Site inspections conducted by the USEPA (1981) and NJDEP (1983)
identified roll-off containers used for storage of hazardous waste had leaked onto the site soils. Leaking
drums and fumes were observed during inspection of site trailers containing drums (USEPA, 1993). In
addition, drums stored within the yard area were observed to contain holes and/or were stored upside
down allowing contents to leak onto soils.

Previous sampling events conducted by the NJDEP between 1986 and 1993 identified organic and
inorganic constituents in the site sewer basins and drums. Organic contaminants identified included
chlorinated and aromatic volatile compounds. Inorganic analytes found at high concentrations in the
site drainage system and drums included arsenic, cadmium, mercury, selenium, barium, chromium and
lead. In January of 1987, the NJDEP, under search warrant issued by the New Jersey Department of
Law and Public Safety, Division of Criminal Justice, collected samples from on-site drums and buried
drums exposed in test pits, site soil and sewer basin effluent samples. Compounds detected in drum

. samples included methylene chloride, toluene, ethylbenzene, xylene and naphthalene. Soil samples

were found to contain arsenic, cadmium, mercury, selenium, barium, chromium and lead .

Kimball conducted remedial investigations at the site between May and September 1997 (first
investigation phase) between September and November 1998 (second investigation phase) and final
delineation investigations between December 1999 and March 2000 (third investigation phase).
Investigation activities included site mapping, a comprehensive geophysical investigation and stability
analyses of the former Martin Aaron building. Environmental sampling of soil and groundwater was
conducted in and around potential contaminant source and disposal areas and in areas which could be or
have been impacted by contaminant migration. Investigations included both on-site and off-site areas of

the property.

Results of intrusive remedial investigation activities indicate former site operations and disposal
practices have resulted in contamination of surface and subsurface soil and shallow groundwater

beneath the site. Findings of investigation activities included the following:

96-0123\RI\Draft5.oc ES-1 L. Robert Kimball and Associates, Inc.
Revised 06/00 ' : .
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Geophysical surveys completed at the Martin Aaron site identified several areas of possible disposal of
drums and other debris. Test pits excavated at interpreted geophysical anomalies generally encountered
fill consisting of ash, cinders, brick, concrete, scrap metal, etc., at all excavation locations. Several
excavations confirmed historical reports of former buildings. Subsurface disposal areas were confirmed
at test pit locations in the north central portion of the site, in the northeast portion of the property and
near the east property border. Subsequent activities by the NJDEP (underground storage tank removal)
resulted in the discovery of some drums buried in the south central portion of the site. Results of the test
pit excavation activities do not support reports of wide spread drum burial at the site.

Results of environmental sampling activities indicate surface and subsurface soil beneath the Martin
Aaron building, throughout the yard area and beyond the property borders contain levels of organic and
inorganic constituents in excess of the NJDEP soil cleanup criteria. The primary contaminants of
concern within the site surface and subsurface soil include chlorinated and aromatic volatile organic
compounds; semi-volatile compounds consisting mostly of polyaromatic hydrocarbons (PAH);
pesticides/PCBs and metals.

Results indicate volatile contamination above the NJDEP Impact to Groundwater Soil Cleanup Criteria
(IGWSCC) in the site near surface and subsurface soil extend beyond the property borders to the
northeast, east and possibly the southeast. When compared to the NJDEP Residential Direct Contact
Soil Cleanup Criteria (RDCSCC) and the NJDEP Non-Residential Direct Contact Soil Cleanup Criteria
(NRDCSCC), the extent of contamination is relatively unchanged extending across the property
boundary to the northeast and possibly to the southeast. Semivolatile contamination above NJDEP soil
cleanup criteria extends to the limits of current samphng Analysis of total semivolatiles indicate the
higher concentrations were identified on the site” property extending to the northwest and on the
northern portions of the South Jersey Port Corp. property located across South Broadway. Results
indicate the semivolatile contamination is site operations related. Pesticide and PCB contamination is
generally confined to the site property extending from the former Martin Aaron building to the north,
east and southeast property borders. ‘

Inorganic contamination in the near and subsurface soil extends to the limit of current sampling
completed to date. Analytes of concem include arsenic, barium, beryllium, cadmium, chromium and
lead. When compared to the RDCSCC, the horizontal extent of inorganic contamination remains
generally the same. However, results indicate that the apparent extent of contamination is
disproportionately attributable to arsenic at concentrations above the NRDCSCC. Analysis of specific
analytes, namely arsenic, cadmium and lead, indicate the highest concentrations are located on the
Martin Aaron property extending to the east and northeast which is consistent with the extent of other
organic contaminants.

Shallow groundwater contamination identified at the Martin Aaron site extends across the property and
beyond the property borders to_the east, south, and west. Based on samplmg results, groundwater
conta_nlmatlon is more prevalent in the shallow zone near the water table surface as opposed to deeper
zones of the aqulfer “Contaminant parameters detected in the shallow groundwater at concentrations
above NJDEP Groundwater Quality Standards (GQS) include: chlorinated and aromatic volatile

compounds serm volatlle compounds pesticides/PCBs and metals

Contaminant parameters detected in the deeper groundwater include chlorinated hydrocarbons and
metals but with much fewer compounds and analytes at concentrations above GQS.

96-0123\RI\Draft5.oc ES-2 o L. Robert Kimball and Associates, Inc.
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2.0 ENVIRONMENTAL SETTING

The following sections present descriptions of the Martin Aaron site location, historical land uses,
current and past site operations, and physical characteristics of surface and subsurface features as they
relate to the field activities.

2.1 Site Background

The Martin Aaron Site <edca—Drum-Serviee-of-Camden—and-RhodesDPram; ) is located at 1542
South Broadway, Camden City, Camden County, New Jersey. The property is identified as Lot 1 of
Block 460 in the Camden County Tax Assessor records for Camden City.

- As shown on Figure 1, Site Location Map, the site 1s located in southwestern portion of Camden City

at map coordinates 39°55'33" north latitude and 75°07'08" west longitude. The site presently is a
roughly rectangular parcel of about 2.46 acres with 309.40 feet adjoining the east line of the sixty six
foot wide South Broadway right-of-way and 334.30 feet adjoining the west line of the sixty foot wide
Sixth Street right-of-way. The property is situated on relatively level land in mixed industrial and
residential zoned properties.

One structure is currently located in the southeastern portion of the property. The former main structure,
a three-story industrial building which occupied the southwest corner of the lot, was formerly occupied
by the Westfall Ace Drum Company (Wadco) and is identified as the former Martin Aaron Building on
Figure 2, Site Layout and Topography. The building was demolished (except for the concrete floor)
by the City of Camden in November of 1998. Features associated with the former structure at the time
of demolition include three underground storage tanks (USTs), located in the processing area
immediately north of the former structure and one UST located east of the former structure. The USTs
and associated contaminated soil were removed by the New Jersey Department of Environmental
Protection (NJDEP) during the spring and summer of 1999. Prior to commencement of RI activities in
1997, five above ground storage tanks (ASTs) were removed by the NJDEP. ,
bt CH«-@ Lt L o Froe ““’(

The remaining concrete floor of the former building contains a number of drains. The floor drains lead
to three forrner settling basins. Settling basin 1 was located in the processing area of the former building
and it tthng basin 2 is located east of the formef building as shown on Figure 2. Settling basin 3 was
reportedly located in the vicinity of basin 2/ According to former site operators, all three basins
reportedly received drum rinsate waters from site operations, and discharged to the Camden County
Municipal Authority (CCMUA) sanitary sewer system although the actual discharge for basins 2 and 3
remains unknown. Basin 1 was removed by the NJDEP during UST removal activities in 1999.

The lone remaining structure, located in the southeast portion of the lot, was formerly occupied by
Rhodes Drum Company and is identified as such on Figure 2. At the time of the Kimball field
investigations, one processing vessel was located along the east side of the building. A single skimming
basin (basin 4) was located east of the building. This basin received drum rinsate effluent from Rhodes
Drum Co. operations and discharged to the CCMUA sanitary sewer system, posterior to pre-treatment
activities. One AST, associated with these activities was located adjacent to basin 4. In the winter of
1999, the above structures associated with the former Rhodes operations were removed by the United
States Environmental Protection Agency (USEPA).

96-0123\RI\Draft5.doc 2
Revised 06/00 .
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The remaining site acreage, historically used for drum storage, consists of paved and unpaved surfaces.
These areas are predominately open with most of the stacked drums having been removed by NJDEP.
Figure 2 presents the property boundaries, planimetric features and topography for the site entirety.

Figure 2 also shows an additional property of concern located west of the Martin Aaron property, at
1535 South Broadway (Lot 15, Block 458) and owned by South Jersey Port Corporation. This property
was formerly leased to Wadco, which used it for office space and drum receiving/sorting. Three
commercial buildings occupy the lot, with the remaining acreage consisting of paved and unpaved lots.

2.1.1 Historical Land Use

-Historical mapping and photography indicate the study area had been comprised mostly of light

industrial and residential properties as early as the year 1886. These land uses have remained

QfﬁBMhé@b present day.

Historical records indicate that from 1887 to 1908, the site property was used as a tannery by Kifferty
Morocco Manufacturing ‘Co., who specialized in the tanning and glazing of hides and leathers. During
this time, the facility's size tripled and adjacent industrial activity also increased.

In 1908, the property was purchased by Castle Kid Company, who retained ownership until 1940. The
Castle Kid Company specialized in the manufacture of mat and glazed kid leathers. Sanborn Fire
Insurance Mapping indicates that by 1921, the Castle Kid Company facility had developed into a large
scale manufacturing complex. Facility expansion included a substantial. amount of building
construction and the addition of a railroad spur. Other significant additions included: a 200 gal. buried
gasoline tank (located in the northeast comer of the site), coal stockpiles, a laboratory, a cafeteria, a
liming system complete with four above ground settling tanks (also located in the northeast corner of the
site) and an 85,000 gal. suction tank.

Historical mapping indicates that by 1926, the Castle Kid Company's tannery operation was on the
decline. Sanborn Fire Insurance mapping represents that the facility had noticeably downsized. This
concept is further evidenced by the fact that the site property was seized by the City of Camden for tax
delinquency in 1940. ' :

In 1940, the City of Camden sold the confiscated property to Benjamin Schmerling, who subsequently
leased portions of the property to H. Preston Lowden Co. (Preston) and American Chain and Cable
Company - Pa. Lawn mower Division (AC&C). Preston leased building space in the southwest corner
of the property, and used it for a wool and hair blending operation. AC&C leased building space in the
southeast corner of the property, and used it for the "physical plant" area of it's manufacturing facility.

Martin Aaron, Inc. purchased the property from Benjamin Schmerling in 1969, and remains owner of
“record at present. From 1969 to 1985, Martin Aaron operated a drum "recycling” business under the

ey

name "Drum Service of Camden”. In 1985 the business was sold to a corporation jointly run by
Westfall Ace Drum Company (Wadco) and Rhodes Drum Inc. (Rhodes), two major clients of the
former Drum Service of Camden. Wadco occupied the majority of the remaining structures on the
property, while Rhodes operated from a building in the southeast corner of the property (former AC&C
facility). Wadco ceased operations in March of 1995. Operations at Rhodes Drum, Inc. ceased during
the fall of 1997 and spring of 1998.

96-0123\RI\Draft5.doc 3 B L. Robert Kimball and Associates, Inc.
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2.1.2  Site Production Processes

I Aoty facsiiloe,
C Drum Service of Camden, and most recently, Westfall Ace Drum Co Drum Service of Richmond and
Rhodes Drum Co. (currently active) all operated steel drum recondmomng facilities on the Martin
“Aaron property site. Former site operations were as follows according to a Case Hlstory prepared by
the NJDEP Bureau of Planning and Assessment (NJDEP, 1988):

"Empty" drums were (and still are in Rhodes’ case) transported to the facility via tractor trailer. The
major transporters of these drums were Drum Service of Richmond and Wadco, who leased their
vehicles from Martin Aaron. ——
vehicles from 272

As drums were brought into the facility or onto the adjacent property (1535 S. Broadway), they were
segregated by type (open lid as opposed to bung-type) and visually/manually inspected to determine the
amount of residual material, if any, remained in the drum. If greater than one inch of residue was
present, the drum was returned to the customer. If less than one inch remained, the drums were taken
into the facility, turned upside down over grate-covered, square-bottomed tanks and allowed to drain.
After the residuals had drained, the drums were then pressure washed with a caustic solution which was
also allowed to drain. The drums were then washed, rinsed and steamed dry. After drying, the drums
were inspected for integrity. Dents were removed pneumatically and the drums were sandblasted with a
fine steel pellet grit in preparation for final painting. A dust collection system (baghouse) was utilized
during this operation. The drums were then taken to the paint booth where an enamel oil-based paint
was applied, with the color being selected by the customer. The floor of the paint booth was reportedly
covered with cardboard to facilitate clean-up, and these covers were drummed for disposal. the drums
were allowed to dry and were then transported off-site. The estimated generation of@rdou\s_,yvaste
from these activities was thirty 55-gallon drums every 60 to 90 days.

The residue from drum contents, rinsate runoff, and steam blowdown was collected in drainage tanks
and floor drains which feed to four skimming basins. Basins 1, 2 and 3 collected effluent from the
Martin Aaron facility and Basin 4 received effluent from the Rhodes Drum Co. facility. The steam
tanks, pump tanks and floor drains/trenches were skimmed periodically, with the sludge being removed
and drummed every 2 to 3 months. The water in the vessels was reused with approximately two gallons
of caustic added to the steam tanks daily. 9 w‘(ﬂ’“ G

Basin 1 was located in the former processing are/a which was within the former building.. The basin
consisted of a baffled concrete pit, approximately four feet by eight feet with a depth of approximately
five feet. A submersible pump was iocated in the influent side which activated a wastewater
neutralization system when triggered by rising water level. This system was designed to lower the pH
of the potential effluent (usually 12 to 14) to the pH limit (6 to 9) mandated by the CCMUA Permit No.
3412-Ca-1 requirements. However, @ports indicate that a pipe existed between the baffle walls which
might have allowed direct flow of untreated effluent to discharge. Basin 1 has subsequently been
removed as part of the NJDEP UST removal actions conduciea in the spring and summer of 1999.

Basins 2 and 3 were reportedly connected via pipeline and drained liquids primaiily from the "open lid"
drum reconditioning section of the fonner facility. Dye tests, conducted by NJDEP, from the outfalls of

site operators. Therefore, it may “be construed that the effluent may have discharged directly to. the
subsurface. Both Basin 2 and 3 have reportedly been sealed with concrete by NJDEP.
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Basin 4 was located east of Rhodes Drum Co. and was verified, via dye testing, to receive influent from
the floor drains of the same. Construction of Basin 4 also roughly emulates that of Basin 1. The outfall
_of Basin 4 discharged to the CCMUA storm/samtary sewer system and was permitted under CCMUA
Permit No. 3412-Ca-5. Basin 4 has was removed by the USEPA in the winter of 1999.

In accordance with Community Right To Know Survey data collected in 1988, 1989, 1990 and 1993,
the following substances were warehoused and used at the Martin Aaron property site during drum
reconditioning procedures: Paint, lacquers, etc. (containing any or all of the following -Isopropanol,
Toluene, Methyl Propyl Ketone, Naphtha and Mineral Spirits); No. 2 Fuel Oil; Toluene; Sodium
Hydroxide; Hydrogen.Chloride; "Oxygen; Acetylene Dlethylammoethano} Potassmm Hydrox1de No 1
Fuel Oil; Waste Oil; Sulfuric Acid; and Kerosene. T

2.1.3 Nature of Contamination

The Martin Aaron Inc. property is listed on the NJDEP Known Contaminated Sites In New Jersey (EPA
I.D. NJD014623854). Numerous discharges of contaminants and hazardous substances to the soil and
the CCMUA combined sanitary/storm water sewer system have been documented on the Martin Aaron
Inc. site. Discharges to the soils_and groundwater are suspected from buried wastes, underground
storage tanks and effluent from r/basins.

Anonymous reports have indicated that liquid and solid wastes were routinely buried in the yard area of
the site. Anonymous reports also indicate that between 200 and 1000 drums of containerized wastes
were buried on the property. One former employee of Drum Services of Camden reported his job duties
included digging holes throughout the property for the disposal of wastes. Site investigations completed
by the NJDEP under search warrant issued by the Division of Criminal Justice confirmed the reports of
disposal. Buried drums containing hazardous waste and soils contaminated with hazardous substances
were observed in test pits excavated to depths below the local water table.

Site inspections conducted by the USEPA (1981) and NJDEP (1983) identified roll-off containers used
for storage of hazardous waste had leaked onto the site soils, and two tractor trailers containing 100
drums each were parked along side the facility.” Leaking drums and fumes were observed during
inspection of the trailers (USEPA, 1993). In addition, drums stored within the yard area were observed
to contain holes and/or were stored upside down allowing contents to leak onto soils.

Extensive dye testing 0@ basins 2 and 3 were unsuccessful in locating an existing outfall. Effluent
from the former Wadco/Martin Aaron operations entering these basins is presumed to have been
discharged directly to the site soils and/or groundwater. In addition, a discharge pipe located in the
influent side of basin 1 was observed to allow untreated waters to discharge prior to pH adjustment.

Seven above ground storage tanks, five constructed of metal and two constructed of polyethylene, were
located in the process area outside the north wall of the building. The metal tanks were severely
corroded. Concrete containment dikes surround the five metal tanks and the remaining area is covered
by concrete pavement. Storm water apparently collects throughout this area and within the containment
dikes. An oily sheen was observed on the standing water surrounding the area and within the dikes. Fill
pipes leading to three underground storage tanks are located in this area. Discharges to surface runoff,
site soils and groundwater are suspected from the USTs and their appurtenances.
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Various drum reconditioning operations were conducted within the former Martin Aaron building.
Drums were drained, pressure washed with caustic solution, and wash rinsed in the front processing
rooms. The residue from drum contents, rinsate runoff, and steam blowdown was collected in drainage
tanks and floor drains. Drums were then taken to the paint booth located in the warehouse for final
painting according to customer specifications. The processing rooms and warehouse are evaluated as
high concern due to these operations. Contaminants, paint residues, and waste water could possibly
have been discharged to the site soils through cracks in the building floor and floor drains. Once in the
soil, these contaminants may represent a source of contamination to the site shallow groundwater.

2.1.4 Previous Investigations and Enforcement Actions

Historical reports, inspections and investigations have determined that past site operations may have
included improper disposal practices such as surface disposal of liquid wastes, burial of containerized
waste and discharges ﬁon@ basins. Inspections conducted by the USEPA (1981) and NJDEP
(1983) identified roll-off containers used for storage of hazardous waste had leaked onto the site soils,
and two tractor trailers containing 100 drums each were parked along the facility. Leaking drums and
fumes were observed during inspection of the trailers (USEPA, 1993).

Results of previous sampling events were tabulated in a 1988 case history prepared by the NJDEP and
are described below. On January 3, 1986, NJDEP personnel collected one effluent sample (sludge)
from the on-site drainage system. 1,1,1-trichloroethane (5,900 ppb), toluene (14,000 ppb) and ethyl
benzene (3,800 ppb) were detected in the sample. Extractable metals detected included barium (1.6
ppb) and cadmium (0.32 ppb). Sulfide and cyanide reactivity was not detected (NJDEP, 1988).

On January 9, 1986, NJIDEP personnel collected one liquid sample (MHOQ10) from a concrete drainage
basin adjacent to South Broadway, one sludge sample (MHO11) reportedly from a drainage basin along

_the south fence line, and one soil sample (MHO012) from the northwest property corner. 1,1,1-

Trichloroethane (10,000 ppb), trichloroethene (630 ppb), tetrachloroethene (650,000 ppb), toluene (
51,000 ppb) and ethyl benzene (28,000 ppb) were detected in the liquid and sludge samples. Metals
detected included arsenic, barium, cadmium, chromium, lead, mercury, nickel and selenium. Analytical
results of soil sample MHO12 showed ‘methylene chloride (6,900 ppb),. 1,1 lx—tn'chloroethene (2,100
ppb), trichloroethene (15,000 ppb), tetrachloroethene (5,300 ppb) and toluene (4,700 ppb). Banum (7.2
ppb) was detected in the metal analysis (NJDEP, 1988).

On February 13, 1986, NJDEP collected one sludge sample from the_seswer basin located outside the
drum wash area. Petroleum hydrocarbon concentrations up to 10,000,000 ppb were detected. Metals
identified included barium (4,400 ppb) and cadmium (1,300 ppb). The sample exhibited a pH of 12.2.
No detectable levels of PCB were identified (NJDEP, 1988).

Between January 4 and January 29, 1987, the NIDEP, under search warrant issued by the New Jersey
Department of Law and Public Safety, Division of Criminal Justice, collected a total of 40 samples from
the site. Samples included twenty-two from on-site drums and buried drums exposed in test pits, eleven
soil samples and seven effluent samples. Compounds detected in drum samples included methylene
chloride, toluene, ethylbenzene, xylene and naphthalene at concentrations greater than 100,000 ppb and
flash points below 75 degrees Fahrenheit. Soil samples were found to contain arsenic, cadmium,
mercury, and selenium. including several concentrations of barium, chromium and lead in excess of
100,000 ppb. Effluent samples generally exhibited pH values greater than 12.5 (NJDEP, 1988).
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On January 15, 1987, NJDEP collected one liquid and one sludge sample from each of three sewer"
basins on the site. Analytical results of the liquid samples identified methylene chloride (30,000 ppb),
trichloroethene (460 ppb), tetrachloroethene (4,100 ppb), toluene (10,000 ppb), and ethyl benzene
(27,000 ppb). . Compounds detected in the sludge samples included 1,1,1-trichloroethane,
tetrachloroethene, trichloroethene, toluene, ethyl benzene, and xylene at concentrations greater than
100,000 ppb. Metals identified included barium, cadmium, chromium, and lead. Petroleum
hydrocarbon concentrations greater than 100,000 ppb were identified (NJDEP, 1988). ‘

On May 13, 1993, NIDEP collected samples from five drums, two roll-off containers and two troughs
on site. Analytical results of the drum samples indicated various volatile organic compounds and
inorganics. Waste sludge samples collected from the roll-offs were found to contain volatile organics
and inorganics including high levels of cadmium. No contaminants were detected in the trough
samples. :

Possible sources of contamination at the site include residues from steam tanks and floor drains, fallout
from the spray painting opérations, shot dust from the sand/shot blasting operations, solvents from
paint-gun cleaning, and oil changes: from vehicles and machinery and improper waste storage and
disposal practices. :

Prior remedial activities at the Martin Aaron site have been limited to removal of contaminated soil and
drums excavated from test pit investigations conducted in January, 1987. Test pits were excavated
north of the Rhodes Building and between the Martin Aaron and Rhodes building. Reports indicate that

., Aaxon Industries, Inc., a subcontractor to Martin Aaron, performed overpacking and disposal of

excavated wastes and drums. Approximately thirty, eighty-five gallon overpacks and fifteen drums
were removed from the site as hazardous waste under manifest numbers PAB 4770566 and PAB
4773204.

More recently, the NJDEP (summer and spring of 1999) and the USEPA (winter of 1999) conducted
removal actions which included the removal of the USTs and Basin 1 associated with the former Martin
Aaron operations and the removal of Basin 4, above ground tanks and piping associated with the former
Rhodes operations. In both instances, surface and/or subsurface soil associated with the structures was
also removed.

A number of orders, directives and notices of violation have been issued against Martin Aaron, Inc. and
the Drum Service of Camden, Inc. (NJDEP,1988):

A Notice of Violation was issued on 11/28/72 for the installation and operation of two spray paint
booths without a permit. A permit was subsequently issued in 1973.

A Complaint, Compliance Order and Notice of Opportunity for Hearing was issued by the EPA on
10/26/81. Violatic.:: included leaks in ti. plastic liner and joi scals of a "roll-ot1" container, allowing
discharge to the ground. Spills were noted in an area around this "roll-off" where drums were emptied
into the container. Additionally, three hazardous waste containers were observed to be leaking.

A Notice of Violation was issued in August, 1983 for a negligent release of hydrogen chloride gas from
improperly closed drums on the property.
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A Notice of Violation (NOV) was issued by NJDEP in February 1984, for the transportation of
" hazardous wastes without a transporter's license, the acceptance of hazardous wastes from a generator
without a manifest and the storage of hazardous wastes in a city street adjacent to the Martin Aaron, Inc.
facility.

A Notice of Violation was issued by NJDEP on 03/04/85 for the dlscharge of hazardous substances fer—
~the-diseharge-of frazardotis-substanees; non-notification of spllls and incomplete contingency plans and

tralmn of employees
l? A A

A NOV was issued by NJDEP on 9/25/85 for the improper storage of waste drums.

A NOV was issued by NJDEP on 1/3/86 for the discharge of hazardous substances and failure to report
the incident to the Department.

. A NOV was issued by the NJDEP on 1/9/86 for the accumulation of hazardous wastes for more than
ninety days and for failure to submit a RCRA Part A and Part B permit.

A NOV was issued by NJDEP on 2/13/86 for not having a EPA identification number, hazardous waste
containers not securely closed, wrong or missing generators name on manifests, and no accumulation
start dates on stored drums. \So

Lyap Banl 1S -

A NOV was issued by NJIDEP on 5/29/86 for the discharge of hazardous substances into the sewer
/Xsﬁe;n_.,Spemﬁc dates of violation were January 9, February 13, February 25, and March 17, 1986.

. An Administrative Order was issued by NJDEP on August 14, 1986. Violations included failure to
place identification labels on hazardous waste containers, failure to properly store and segregate
hazardous waste by type, Failure to place an accumulation start date visibly on containers, inadequate
employee training, failure to inform hospitals of on-site wastes, schedule regular inspections by the local
fire department, and failure to develop and maintain a contingency plan.

A second Administrative Order and Notice of Civil Administrative Penalty Assessment was issued on
1/13/87 for violations including storage of hazardous waste for greater than 90 days, failure to submit a
RCRA Part A and Part B permit application, incorrect generator names on manifests, discharge of waste
to the sewer system and failure to properly mariage containers. -

A NOV was issued by CCMUA on 3/24/87 for constant and consistent non-comphance with discharge
permit limitations. Qv %7

A third Administrative Order and Notice of Civil Administrative Penalty Assessment was issued on
6/10/87 for discharge of waste to the sewer system, inadequate employee training, failure to inform
hospitals of on-site wastes, schedule regular inspections by the local fire department, and failure to
develop and maintain a contingency plan.

A NOV was issued by NJDEP on 8/3/87 for unauthorized operation of a hazardous waste storage and
disposal facility and discharge of hazardous waste.

A NOV was issued by the EPA on 10/30/87 for excessive volatile organic emissions from
painting/coating operations.

®
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A NOV was issued by NJDEP on 11/25/87 for not providing proper job descriptions and names of
personnel for hazardous waste operations, and the illegal use of an underground waste oil tank. A
second NOV was issued on the same date for storage of hazardous wastes for greater than 90 days.

A NOV was issued on 12/12/89 for failure to provide documentation concerning job descriptions, titles,
and required training. A second NOV was 1ssued on the same date for failure to forward generator state
and TSD state copies of manifests NJAD0377731 and NJAD340826, and failure to conduct semi-
annual drills.

A Directive was issued by NJDEP on 2/24/92 which required soil and groundwater investigations
followed by the required remediation. :

Two Field Directives were issued on 8/3/92 and 8/12/92 subsequent to site inspections and failure of the
property owner to respond to the February Directive. The Field Directives restated the requlrements and
conditions of the February correspondence.

A Directive and Notice to Insurers was issued by the NJDEP on 11/1/94 requiring payment for the drum
removal, remedial investigation and remedial alternatives analysis of the Martin Aaron, Inc. property.

A second Directive and Notice to Insurers was 1ssued by the NJDEP on 4/6/95 requiring payment for
the drum removal, remedial investigation and remedial alternatives analysis of the Martin Aaron, Inc.
property. Named respondents included Martin Aaron, Inc., Drum Service of Camden, Drum Service of
Richmond, Westfall-Ace Drum Company, Inc. (Wadco), and Rhodes Drum, Inc.

The respondents have not entered into an administrative consent order (ACO) with the NJDEP and the
case has been transferred to the Bureau of Site Management, Division of Publicly Funded Site

Remediation for the initiation of a Remedial Investigation/Remedial Alternatives Analysis.

2.2 Soils and Geology

The Martin Aaron site is located in the Atlantic Coastal Plain physiographic province in an area with
moderate thicknesses of highly permeable unconsolidated sediment of Pleistocene and Cretaceous
deposition which outcrop beneath the site and throughout the Delaware Valley (Kummel, 1940).

Soils in the vicinity of the site are most likely to represent Pleistocene age depositions of the Downer-
Woodstown-Dragston soil associations as seen on Figure 3, General Soil Map (U.S. Department of
Agriculture, 1966). The Downer-Woodstown-Dragston association consists mostly of sand and gravel
deposited by streams and rivers. These soils formed from materials of the Cape May, Pennsauken,
Cohansey, and Bridgeton geologic formations. The dominant soils in this association are the Downer,
Woodstown, and Dragston, all of which are sandy. The Downer series consists of dark grayish-brown,
well-drained sandy loam grading to a yellowish-brown sandy loam subsoil. The Woodstown and
Dragston series consist of very dark grayish brown, poorly drained sandy loam surface layers. The
subsoil is mottled yellowish brown or light olive brown sandy loam containing slightly more clay than
the surface layers. These soils have been greatly disturbed on the site due to past industrial operations.

Intrusive remedial investigative activities conducted onsite indicate that the majority of top and shallow
subsoils have been removed from the site and replaced with various fill materials, including:
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construction debris (bricks, concrete, etc.); ashes and cinders; slag-type materials; and in minor cases,
wood and refuse. This fill layer ranges from two to seven feet in thickness and is relatively consistent in
its existence over the entire site.

The unconsolidated sediments immediately beneath the Pleistocene deposits consist primarily of sands
and gravels with intervals of silts and clays classified as continental, coastal, or marine type deposits of
Early to Late Cretaceous age. These deposits make up the Magothy Formation, the Raritan Formation
and the Potomac Group of the Coastal Plain. The Cretaceous sediments generally strike northeast-

“southwest and dip from forty to one hundred feet per mile to the southeast (Langmuir, 1969). In the site

vicinity, these sediments form the outcrop area of the Potomac-Raritan-Magothy (PRM) aquifer system
which is a major source of potable water within the Coastal Plain of New Jersey. Intensive study of the
PRM aquifer system (Farlekas et.al.,1976) show a three aquifer system in Camden County. Five
mappable units are defined including three aquifers designated as upper, middle and lower, and two
confining beds. The upper aquifer coincides closely with the Magothy Formation, the middle aquifer
and confining bed coincides most closely with units of the Raritan Formation, and the lower aquifer and
confining bed coincides most closely with units of the Potomac Group (Zapecza, 1984).

The upper most depositional formation in the site vicinity, immediately underlying the Pleistocene
deposits, is the Magothy Formation. The Magothy Formation is a sheet like deposit composed
primarily of coarse beach sand and other near-shore marine deposits including light colored cross-
stratified sand and lenses of dark clay (Gill and Farlekas, 1976). The Magothy ranges in thickness from
0 to forty five feet in the Camden area, thickening to the east to over two hundred feet (Langmuir,
1969). On-site borings evidence the existence of this formation, which was initially encountered at an
approximate depth of ten feet, and ranged in thickness from fifty to fifty two feet. Refer to Appendix A
- Boring Logs and Figure 4, Geologic Cross Sections. The Magothy Formation is considered to be the
uppermost water bearing zone under the Martin Aaron site with groundwater under water table
/Erﬁﬁﬁtﬁi" “Groundwater within the Magothy Formation becomes effectlvely confined to the east by the
overlymg Merchantville Formation and Woodbury Clay.

The Magothy Formation lies unconformably atop the Late Cretaceous Raritan Formation. In the
outcrop area of the Delaware Valley, the Raritan Formation consists of fluvial continental deposits
including thick interbeds of light colored sands and massive to thick bedded variegated silty clay which
make up part of the middle aquifer and confining bed between the middle and upper aquifers of the
PRM system (Gill and Farlekas, 1976). Formation thicknesses of over sixty feet have been observed in
the site vicinity increasing eastward. A number of distinct sand and clay members within the Raritan
have been identified several miles northeast of the Camden area but are indistinguishable beneath the
site. This is due to the highly variable nature, horizontally and vertically, of the formations
predominantly fluvial character which accounts for abrupt changes in individual sand and clay bed
thicknesses over short distances (Langmuir, 1969). The variability is also apparent in formation sand
contents which range from 60 to 100 percent. Groundwater within the Raritan Formation is expected to
exist under confined or semi-confined conditions.

The oldest group of sediments deposited within the Coastal Plain consists of Cretaceous continental
deposits of the Potomac Group. In the site vicinity, the Potomac Group deposits are generally
indistinguishable from the overlying Raritan Formation but probably is equivalent to the lower aquifer
and confining unit of the PRM aquifer system. The Potomac Group consists of clay, silt, sand, and
gravel. As seen in the overlying Raritan Formation, the fluvial depositional history of the Potomac
Group sediments account for considerable amounts of silts and clays to be locally interbedded with
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sands and gravel. Sand contents of the Potomac Group sediments are generally over 70 percent.
Thicknesses of the lower aquifer and confining unit of eighty to one hundred feet have been reported in
area well logs (Zapecza, 1984).

The Cretaceous deposits of the PRM system lie unconformably upon the early Paleozoic and
Precambrian crystalline basement-bedrock complex. The basement rock erosional surface dips sixty to
one hundred feet per mile from the outcrop area west of Camden to the southeast (Langmuir,1969). In
the site vicinity, the bedrock surface is characterized by east and south trending channels carved by the
ancient Schuykill and Delaware Rivers and their tributaries. The upper surface of the bedrock has been
weathered into a micaceous residual clay which probably serves as a local confining bed below the
Cretaceous unconsolidated sediments (Langmuir, 1969). Bedrock depths in the site area up to three
hundred feet have been reported in local well logs.

2.3 Hydrogeology

The site is located within the outcrop area of the Potomac-Raritan-Magothy (PRM) aquifer system.
Within the PRM aquifer system, five mappable hydrogeologic units are defined. The five units include
three agulfers identified as the upper, middle and lower, and two confining beds (Zapecza, 1984). The
PRM system in the site area has been observed 1o be over three hundred feet thick. The upper aquifer is
the most extensive unit of the PRM system and coincides most_closely with the Magothy | Formation

_the most exien
described above. Locally, groundwater within the u upper aquifer has been encountered under water table

conditions between 3.5 and 12.5 feet below ground surface. The confining bed between the upper and
middle aquifers of the PRM system consists of thin- to thick-bedded sequence of micaceous silts and
clays (Zapecza, 1984) with an estimated hydraulic conductivity of 10 cm/sec. Under the Martin Aaron

site, the_upper confining bed is expected to be less than twenty (20) feet thick. Intrusive on-site

remedial investigative activities encountered what was believed o be the uppermost confining clay

layer. The layer is identified as a gray clay with intermittent stringers of fine grained sand. Based on
intrusive activities, Kimball has determined that this layer is at least five (5) feet thick and is located at
depths between 57 and 63 feet beneath the site. A geotechnical sample obtained from (SB11) this layer

"(remolded to a density of 106.6 pcf) exhibited a hydraulic conductivity of 4.1 x10® cm/sec. Refer to

Appendix B - Geotechnical Testing Results

The middle aquifer of the PRM is located within the Raritan Formation described above. Hydraulic
conductivities within the middle aquifer have been estimated at 10* cm/sec (USEPA, 1993). The
middle aquifer has been traced within a ten to twelve mile wide band that parallels the outcrop area of
the Delaware Valley (Zapecza, 1984). Down-dip (east) of the site, the middle aquifer cannot be
distinguished from other sand beds of the Raritan Formation (Kummel,1940). Groundwater of the
middle aquifer is expected to be encountered under confined or semi-confined conditions beneath the
site. The confining bed immediately underlying the middle aquifer consists primarily of very fine
grained silt and clay sediment of the Potomac Group and Raritan Formation. Thickness of the middle
confining bed below the Martin Aaron site is generally less than fifty feet.

The lower aquifer is located within the Potomac Group described above. Hydraulic conductivities
within the lower aquifer have been estimated at 10™ cm/sec. The lower aquifer in the site area covers
approximately the same aerial extent as described for the middle aquifer. .
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Groundwater under water table conditions has been reported to be between 3.5 and 7.5 feet below

-ground surface on the site property (NJDEP, 1988). Static water levels obtained during remedial
investigative activities evidence shallow groundwater levels between 5.25 and 14.40 feet below ground
surface, and deeper groundwater levels between 13.83 and 15.43 feet below ground surface. Based on
investigation observations and measurements, shallow groundwater flow within the upper aquifer is to
the east-southeast. Deeper groundwater flow within the upper aquifer is to the east-southeast along the
dip of the Tocal formations. The easterly flow is expected to be additionally enhanced by groundwater
withdrawal at various public and industrial supply wells located east of the site. On-site, building
foundations and subsurface structures are believed to influence the movement of on-site shallow water.

Groundwater within the confined and semi-confined middle and lower aquifers is expected to flow
southeast from the site along the formation dip but is likely to have been altered due to heavy pumping
in the area.

Static groundwater levels measured within site monitoring wells mentioned above indicate the potential
for vertical (downward) groundwater movement within the upper aquifer of the PRM. Vertical
movement of site groundwater between the major aquifer units of the PRM system is expected to be
limited based on reported hydraulic conductivities of the confining beds. Water table elevations and
potentiometric surfaces measured in wells completed within the middle and lower aquifers indicate a
downward vertical gradient exists in the site area. Extensive pumping and water withdrawal in the
Camden area has created measurable decreases in the local static water table and potentiometric surfaces
which may enhance the vertical migration of shallow waters into the deeper aquifers (Langmuir, 1969).

2.4  Topography/Drainage

Due to extensive urban development throughout the Camden area, surface water courses have
experienced significant realignment and partial channeling. The site currently is surrounded by paved
roadway surfaces and storm water sewers connected to the CCMUA combined storm/sewer system.

Historical drainage patterns are evident on Sanborn Fire Insurance maps which date back to the turn of
the century. These maps indicate surface drainage from the property flowed northward into a lined ditch
(Little Newton Creek) which marked the north property boundary. The ditch apparently carried -
stormwaters east to west along the north property boundary, discharging to the Delaware River. By
1926, the Little Newton Creek is no longer present on the historical mapping.

No industrial effluent is currently produced or processed at the site. Prior effluents were reportedly
treated on-site prior to discharge to the sewer. During periods of heavy flow and high dilution, untreated
waters may have been discharged (USEPA,1993). Water entering the storm/sewer system are treated at
the CCMUA facility prior to discharge into the Delaware River.

2.5 Surface Water Hydrology

As mentioned above, extensive urban development throughout the Camden area, has significantly
altered surface water courses, causing notable realignment and partial channeling. The nearest bod
_surface water to the site is the Delaware River located approximately .75 miles west. Additional surface

water bodies mnclude Cooper River and Newton Creek located 2. nmiles north-northeast and 1.5 miles
south of the site.

- e e

96-0123\RI\Draft5.doc 12 .' L. Robert Kimball and Associates, Inc.
Revised 06/00


file://96-0123/RI/Draft5.doc

300023

Examination of the National Flood Insurance Program, Flood Insurance Rate Map for Camden County
New Jersey (City of Camden, 1989) evidenced that the site is located within the 100 year flood plain of
. the Delaware River. Episodes of flooding may be of concern due 1o the documented evidence of surface
“soil contamination on the property. Refer to Figure 5, Flood Insurance Rate Map.

During review of historical site records, a wetlands delineation in the vicinity of the site was not
uncovered. The United States Department of the Interior National Wetlands Inventory Map of both the
Camden and Philadelphia Quadrangles do not indicate wetland areas on the site (US Depart. of Interior,
1977). (Refer to Figure 6, National Wetlands Inventory Mapping) Wetland areas within one mile of
the site_occur to the southwest and west along the Delaware river. These areas are classified as
Riverine, Tidal Open Waters, Riverine, Tidal Flat and Palusitine, Open Waters. Additional wetland
areas have been identified along the Delaware River south of the site.

A
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3.0 REMEDIAL INVESTIGATION

Remedial investigations at the Martin Aaron site were conducted in three phases. During the first phase
(May to September 1997) sampling was conducted in and around potential contaminant source -and
disposal areas and in areas which could be or have been impacted by contaminant migration. Sampling
was biased based upon previous investigation results, geophysical investigation results, visible
indicators, environmental conditions, field instrument measurements, sensory characteristics, the
location and nature of potential receptors, and other indicators. Soil borings and excavations, sampling
from monitoring wells, and direct grab sampling techniques were utilized for the collection of samples.

Soil samples were collected from a total of fifteen building interior test borings, twenty five exterior on-
site borings, one exterior off-site boring, thirteen UST area borings, twenty six test pit/trench
excavations, two on-site monitoring well borings and two off-site monitoring well borings. Two
rounds of groundwater samples were collected from the seven new monitoring wells plus the existing
City of Camden Municipal Well No. 7. Two sediment samples were also collected from settling basins
1 and 4, located inside the former Martin Aaron facility and east of the Rhodes facility respectively.
Hydropunch® groundwater samples were collected from twelve on-site boring locations.

During the second phase field investigation (September to November 1998) sampling was conducted at
off-site areas to delineate the nature and extent of contamination identified during the first phase effort.
When possible, sampling was biased towards adjacent properties and property boundaries, and
identified “hot spots”. Soil borings and well installation and sampling were conducted.

Soil samples were collected from a total of forty-four exterior off-site borings, three building interior
borings, five on-site borings, and ten on-site PCB screening borings. One round of groundwater
samples were collected from the seven existing monitoring wells installed as part of the first
investigation phase, and seven new monitoring wells installed as part of the second phase of
investigation. In addition, several soil borings were advanced to re-sample the site due to rejection of
laboratory data from the first field effort. ‘ '

During the third phase field investigation (December 1999 to March 2000) sampling was conducted at
and around identified “hot spots”, on— and off-site, to delineate the horizontal and vertical extent of
worst case conditions and provide better volume estimates for later alternative analysis evaluation.
Sampling was also conducted to evaluate conditions in the vicinity and beneath the former Rhodes
building. Soil borings and well installation and sampling were conducted.

Soil samples were collected from a total of fourteen pesticide/PCB delineation soil borings, ten
semivolatile delineation borings, and sixteen former Rhodes building delineation borings. Two rounds
of groundwater samples were collected from the eleven remaining monitoring wells installed as part of
the first and second investigation phases, and two new monitoring wells installed as part of the third
phase of investigation.

Table 1 - Sampling Summary Table provides a summary of the samples collected and Figure 7,
Sample Location Map shows the sample locations for all three phases of investigation (Refer to
Appendix A - Boring Logs and Appendix C: Sampling Logs).
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3.1 Phase I Field Investigation Activities (May to September 1997)

3.1.1 Structural Stability Analysis and Monitoring

During the pre- 1nvest1gat10n site reconnaissance, Juan Salguero, Kimball Project Manager and licensed
professmnal engineer in the State of New Jersey, conducted a building inspection. Particular attention
was given to structural deficiencies of the building deemed potentially hazardous with regard to planned
field activities. Components of the building structural integrity inspection included structural
soundness, overhead hazards, possible asbestos containing areas, and other areas of concern including
integrity of floor drains.

Results of the building inspection were reported to NJDEP by Kimball in the document Building Safety
Inspection Report, dated August 30, 1996. (Refer to Appendix D - Building Safety Inspection
Report). The report contained inspection procedures, areas inspected, interpreted results, findings and
conclusions and recommendations regarding safety measures and implementation suggestions.

- Recommendations contained in the inspection report were incorporated into the project Health and

Safety Plan (Kimball, 1997) and were implemented prior to any work within the building. Safety

measures included:
- performance of a detailed examination of potential overhead hazards (pipes, debris, etc.)

including visual inspection of the entire area and destructive/qualitative testing of
supporting beams and joists;

- selection of buffer zones encompassing areas directly below overhead hazards, as well as
interpreted potential trajectory paths of falling objects, which were subsequently
cordoned off and avoided;

- the installation and periodic visual monitoring of fifteen Avonguard Calibrated Crack,
Slope and Movement Monitors, to monitor the behavior of the structure during
investigative activities.

3.1.2 Geophysical Investigation

A comprehensive geophysical investigation was conducted over the yard area of the Martin Aaron
property not containing buildings or other immobile surface objects. The objective of the geophysical
surveys was to locate suspected buried drums at the site. Results of the geophysical surveys were used
to direct further investigations (drilling, test pits) in an attempt to more efficiently intercept possible site
contamination and guide subsurface investigations clear of possible subsurface hazards.

Three complementary geophysical techniques: magnetic; electromagnetic (EM); and ground penetrating
radar (GPR) were used at the site. The techniques are non-destructive.

3.1.2.1 Survey Grid

A ten feet by five feet survey grid, used for both the magnetic and EM surveys, was constructed over the
survey area. Easi aud west grid perimeicts were marked at the profile interval (10 feet) using either
wood stakes or marking paint depending on surface conditions. Each stake was labeled with the
appropriate profile number. Profile numbers were assigned starting in the northwest corner of the grid
with 1001, increasing southward by one to 1025. Two perpendicular baselines were constructed parallel
to and at the approximate midpoint between the east and west grid perimeters. Profiles were established
by stretching a rope/tape, marked at the station interval (5 feet), perpendicular to and between two
corresponding perimeter stakes. Station numbers were assigned starting along the west grid perimeter
with 101, increasing to the east by one to 189.
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At the conclusion of the geophysical surveys, several perimeter stakes/grid points were surveyed to
enable direct correlation between the established survey grid and project base mapping.

3.1.2.2 Magnetic Survey

Magnetic measurements were made with a proton precession 'magnetometer.  This instrument
simultaneously measures the amplitude of the earth's magnetic total field with a sensor affixed to the top
of a staff and the vertical gradient of the total field between the top sensor and a lower one. Total
magnetic field data was used to estimate subsurface objects location, size, depth and weight. Vertical
gradient data was used to resolve complex or overlapping anomalies and aid in the identification of
shallow targets.

Magnetic data were collected by walking along the rope and recording measurements at the station
marks (flags on the rope at 5 foot intervals). When one profile was completed, the rope/tape was moved
to the next set of perimeter flags and the process repeated. Cultural features were noted relative to the
survey grid during data collection. Locations and descriptions of cultural features were used to identify
anomalies caused by surface features.

A base station was established remote from any obvious cultural features that could disturb the base
readings. Repeated readings at the base station were made at a minimum of every two (2) hours during
each survey day. Base loop data was used to correct the raw data for instrument and diurnal drift.

Magnetic data were downloaded to a portable computer for processmg Preliminary contour maps were
generated in the field and used to augment the selection of areas requiring more intensive investigation.

3.1.2.3 Electromagnetic (EM) Survey

EM data was collected using a Geonics EM-31 Terrain Conductivity Meter. The instrument uses
horizontal (vertical dipoles) co-planar coils separated by a known distance. A transmitter coil radiates a
continuous, known current into the ground which produces "eddy" currents. A receiver coil detects
secondary EM fields produced by the eddy currents. The ratio of the transmitted to received signal is
proportional to conductivity.

Data were collected along profiles following procedures described above for the magnetic survey. The
EM operator maintained a minimum fifty (50) feet distance from the magnetometer operator so as to
eliminate interference between the two instruments. EM measurements were recorded digitally using a
Polycorder data logger. EM data were corrected for instrument drift before interpretation.

3.1.2.4 Ground Penetrating Radar (GPR) Survey

GPR data were collected using a Geophysical Survey Systems SIR-2 configured with a Model 5103
(400 MHz) antenna. The system radiates repetitive, short-time duration electromagnetic pulses into the
earth from a broad-bandwidth antenna placed on the ground surface. Transmitted pulses are partially
reflected back to the surface antenna by dielectric discontinuities in the subsurface produced by buried
man-made objects or features. Continuous data were collected by towing the surface antenna along the
prescribed profiles and recording the reflected signals d1g1tally on magnetic media.

GPR profiles were established at each magnetic anomaly interpreted as representing buried metal.
Profiles were located relative to Magnetic and EM survey grid coordinates. Data was collected in two
perpendicular directions across each anomaly. A paper record of the reflected signals, produced on site
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by means of a portable computer system for real-time interpretation, was used to augment the selection
of areas requiring more intensive investigation..

GPR data do not require corrections or further processing for interpretation of results. Data are presented
as profiles of reflected signals. Qualitative interpretations of anomaly locations, depth estimates and
spatial dimensions were made in real-time.

3.1.2.5 Data Interpretation

Each data set was interpreted on it's own merit, then results were combined. Corrected magnetic and
EM data was gridded using a minimum curvature program and contoured. Contour maps were overlain
on a site base map to identify anomalies thought to be caused by surface features. Remaining anomalies
interpreted as representing buried metal were highlighted and prioritized based on probability of
containing buried drums. GPR data was processed to the extent required to produce the best quality
results. Processing included such things as automatic gain control filtering and other digital filters.
Anomalies thought to represent buried metal objects were highlighted on the records and posted on the
site base map. Estimates of anomaly dimensions and depth were calculated from the records. :

3.1.3 Soil Borings

Soil borings were utilized to further characterize site soils and to provide additional information
concerning the horizontal and vertical extent of contamination in the unsaturated zone at the Martin
Aaron Site. Borings were made using methods outlined in the project QAPP and in accordance with the
Substance and Percolation Waters Act, N.J.S.A. 58:A-4.1. During boring activities, qualified Kimball
personnel maintained continuous lithology logs, recorded sample and core characteristics, recorded FID
readings, noted first encountered water levels and completed detailed monitoring well construction logs.
Soil classifications were made in accordance with the Burmeister Soil Cla351ﬁcat10n System. Borings
included the following investigations:

Interior Borings (former Martin Aaron Building Complex)
Exterior Borings (On-site + Off-site)

Underground Storage Tank (UST) Borings

Monitoring Well Borings (On-site + Off-site)

3.1.3.1 Interior Borings

Seventeen interior borings were advanced utilizing Geoprobe® continuous split spoon sampling
methods in the main process and warehouse areas inside the Martin Aaron main building complex. One
additional boring (SB49) was advanced by split spoon sampling via sledgehammer. These borings were
drilled to the first occurrence of groundwater. Three of the borings (SB34, SB35 and SB37) along the
drainage trench in the central process area, were not completed, due to the presence of a reinforced
concrete sub-floor that could not be penetrated by the Geoprobe® or jackhammer. (Refer to Appendix
A: Boring Logs). Borings were drilled as follows:

- two borings in the floor drain/trench in the northeastern section of the process area
(SB31 and SB32);

- two borings in the pits (one each) located in the southeastern section of the process area
(SB38 and SB39);

- . two borings in the wash down area in the central process area (SB33 and SB36);
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- eight borings placed at strategic intervals throughout the floor of the warehouse area
(SB40, SB41, SB42, SB43, SB44, SB45, SB46 and SB47);

- one boring in the process vessel containment area (SB49);

- three borings attempted in the central process area (SB34, SB35 and SB37).

Samples were collected from each completed boring (plus SB35). All samples were screened with a
flame-ionization detector (FID) for volatiles and visually inspected for staining. Sampling procedures
followed those outlined in the final QAPP for soil sampling. For borings SB31, SB32, SB33, SB36,
SB38, SB40, SB41, SB42, SB43, SB44, SB45, SB46, SB47 and SB49, two samples per boring were
sent to the laboratory and analyzed for Target Compound List (TCL) Volatiles + 10 Tentatively
Identified Compounds (TIC) , TCL Semivolatiles, Target Analyte List (TAL) Metals, Cyanide and TCL
Pesticides/Polychlorinated Biphenyls (PCB). For borings SB35 and SB39, one sample per boring was
sent to the laboratory and analyzed for TCL volatiles+10, TCL Semivolatiles+20, TAL Metals,
Cyanide, and TCL Pesticide/PCBs. Boring SB38 was also analyzed for Total Organic Halogens (TOX),
Total Organic Carbon (TOC) and Particle Size. Borings SB36, SB38, SB39, SB41, SB44 and SB46
were also analyzed for Dioxin/Furan by USEPA SW-846 method 8290. Upon completion, all borings
were grout sealed.

3.1.3.2 Exterior Borings

Nineteen exterior borings were drilled, using continuous split spoon sampling methods advanced by a
combination of mud rotary and HSA techniques, in strategic locations throughout the open areas of the
site. One additional boring (SB29) was drilled on an adjacent property. These borings were drilled to
the first occurrence of groundwater, with the exception of boring SB11 (which was advanced to a depth
of 63’ to delineate the stratigraphy, confining layers and geotechnical properties of the unconsolidated
zone in the site area, and borings SB08, SB17, SB19 and SB29 (which were advanced to allow
Hydropunch sampling in the strata directly above what was identified as the first confining layer).
(Refer to Appendix A: Boring Logs). Borings were drilled as follows:

- two borings along the western perimeter of the site (SB0O1 and SB02); -
- four borings along the northern perimeter of the site (SB03, SB06, SB09 and SB14);
- three borings along the eastern perimeter of the site (SB17, SB18 and SB19);

- ten borings placed at strategic intervals throughout the remainder of the open area north
of and between the Martin Aaron and Rhodes Drum buildings (SB04, SB05, SB07,
SB08, SB10, SB11, SB12, SB13, SBI15 and SB16).

- one boring in the mid-eastern portion of the South Jersey Port Corporation property,
across the street (S. Broadway) from the site (SB29).

Samples were collected from each boring. All samples were screened with a flame-ionization detector
(FID) for volatiles and visually inspected for staining. Sampling procedures followed those outlined in
the final QAPP for soil sampling. For borings SB01, SB02, 3SB03, SB04, SB0S, S806, SB07, SB0S,
SB09, SB10, SB11, SB12, SB13, SB14, SB15, SB16, SB17, SB18, SB19 and SB29, two samples per
boring were sent to the laboratory and analyzed for TCL volatiles+10, TCL Semivolatiles+20, TAL
Metals, Cyanide, and TCL Pesticides/PCB. Borings SB01, SB03, SB0S, SB07, SB09, SB12, SB13,
SB14, SB16 AND SB19 were also analyzed for TOX, TOC and Particle Size. Borings SB02, SB04,
SB06, SB08, SB10, SB13, SB14 and SB16 were also analyzed for Dioxin/Furan. Geophysical samples
were taken from potential confining layers in borings SB11, SB22 and SB27. Shelby tubes were
planned for this activity but could not be taken due to the dense nature of the material (as evidenced by
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our failed attempt on SB22). Thus, the samples were collected via split spoon, were homogenized and
remolded; and then the composite tested for vertical permeability. (Refer to Appendix B -
Geotechnical Testing Results). Upon completion, all borings were grout sealed.

3.1.3.3 Underground Storage Tank (UST) Borings

Thirteen borings were drilled to investigate the presence of releases from the UST/AST storage tank
area located adjacent to the central process portion of the former Martin Aaron main complex building. .
These borings were drilled to the first occurrence of groundwater, using the continuous split spoon
method, advanced by hollow stem auger (HSA). (Refer to Appendix A: Boring Logs). Borings were
drilled as follows: '

- one boring adjacent to containment dike (SB48);

- two borings north of the tank area near the edge of the concrete apron (SB50 and SB60);
- two borings adjacent to the northern wall of UST 2 (SB51 and SB52);

- two borings adjacent to the northern wall of UST 1 (SB53 and SB54),

- one boring adjacent to the western wall of UST1 (SB55);

- one boring adjacent to the southern wall of UST 1 (SB56);

- two borings adjacent to the southern wall of UST 2 (SB57 and SB58);

- one boring south of the 9° diameter AST (SB59);

- one boring north of the 9° diameter AST (SB61).

Samples were collected from each boring. All samples were screened with a flame-ionization detector -
(FID) for volatiles and visually inspected for staining. Sampling procedures followed those outlined in
the final QAPP for soil sampling. For borings SB50, SB51, SB52, SB53, SBS5S5, SB56, SB57, SB58,
SB59, SB60 and SB61, one sample per boring was sent to ‘the laboratory and analyzed for TCL
Volatiles+10, TCL Semivolatiles+20, TAL Metals, Cyanide, TCL Pesticides/PCB, and Petroleum
Hydrocarbons (TPH). For boring SB48, two samples were sent to the laboratory and analyzed for TCL
Volatiles+10, TCL Semivolatiles+20, TAL Metals, Cyanide and TCL Pesticides/PCB. For boring
SB54, two samples were sent to the laboratory: the first was analyzed for TCL Volatiles+10; the second
was analyzed for TCL Volatiles+10, TCL Semivolatiles+20, TAL Metals, Cyanide, TCL
Pesticides/PCB, and TPH. Upon completion, all borings were grout sealed.

3.1.3.4 Monitoring Well Borings

Seven additional exterior borings were drilled for the purpose of installing monitoring wells in
prescribed locations on and off-site. Shallow borings were performed using continuous split spoon
sampling methods advanced by the HSA technique. Deeper borings were advanced using the mud
rotary technique. (Refer to Appendix A: Boring Logs). Depths of borings were dictated by optimal
placement of well screens in ensuing monitoring well installations. Well clusters MW-1, MW-2 and
MW-3 were originally intended to have three borings/wells each (shallow, intermediate & deep water
bearing zones). However, observed stratigraphy failed to identify suitable confining layers to support
the need for deep wells at this time. Consequently, borings SB21, SB25 and SB28 were not performed.
Borings were drilled as follows:

- two borings in the northwest corner of the site drilled for the installation of monitoring
well cluster MW-1 (SB20 and SB22);
- two borings along the eastern perimeter of the site drilled for the installation of
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monitoring well cluster MW-2 (SB23 and SB24);

- two borings adjacent to the southern perimeter of the site, on the Comarco Products
property, drilled for the installation of monitoring well cluster MW-3 (SB26 SB27),

- one boring in the mid-eastern portion of the South Jersey Port Corporation property,
across the street (S. Broadway) from the site, drilled for the installation of MW-4S
(SB30).

Samples were collected from selected borings. All samples were screened with a flame-ionization
detector (FID) for volatiles and visually inspected for staining. Sampling procedures followed those
outlined in the final QAPP for soil sampling. For borings SB20, SB23, SB26 and SB30, two samples
per boring were sent to the laboratory and analyzed for TCL Volatiles+10, TCL Semivolatiles+20, TAL
Metals, Cyanide and TCL Pesticides/PCB.

"3.1.4 Test Pits/Excavations

A total of twenty four test pits (including four multi-pit excavations) and two sewer basin excavations
were advanced on the Martin Aaron property to investigate anomalies identified by the geophysical
investigation and investigate two sewer basins on the property. (Refer to Appendix E: Test Pit Logs
and Photos). Test pits/excavations were excavated to the depth required to: expose the source of the
observed anomalies; collect grab samples from suspect soils; and obtain samples from any drums or
buried containers encountered. Excavation/backfilling/grading were performed by a qualified operator
using a Bobcat Model 100 trac-excavator (w/dozer blade). The test pits/excavations were:

- one 20’x2°x5’ deep excavation, investigating anomalies EM8 and M3, which uncovered
construction debris and a concrete pad (TP01);

- one 12°x2°x5.5° deep excavation, investigating anomaly M3, which uncovered
construction debris, a steel pipe and a concrete foundation (TP02);

- one 13°x2’x6’ deep excavation, investigating anomaly M3, which uncovered
construction debris and a concrete/brick foundation (TP03);

- one 12°x2°x3.5" deep excavation, investigating anomaly MS5, which uncovered
construction debris, a concrete pad and brick foundation (TP04);

- one 10°x2°x4’ deep excavation, investigating anomaly MS5, which uncovered
construction debris and a concrete structure (TP0OS); :

- one 15°x2°x5’ deep excavation plus one (1) 4’x4’x5° deep perpendicular excavation,
investigating anomaly M9, which uncovered construction debris and what appeared to
be a concrete pipe chase (TP06);

- one 20°x2’x6> deep excavation plus one (1) 8°x2°x5” deep branch excavation,
investigating anomaly M8, which uncovered black slag and cinders (TP07);

- one 18°x2°x4.5> deep excavation, investigating anomaly EMI, which uncovered
construction debris, a concrete slab and a concrete pipe chase (TP08);

- one 14'x2’x4’ deep excavation, inves........z anomaly EMI, which uncovered
construction debris, a concrete slab and a concrete pipe chase (TP09);

- one 17°x2’x5.5” deep excavation, investigating anomalies EM3 and M7, which
uncovered construction debris and a concrete footing (TP10);

- one 15°x2°x5.5° deep excavation plus one (1) 8'x2’x5’ deep adjacent excavation,
investigating anomaly M1, which uncovered tires, construction debris, what appeared to
be empty drum liners and a 1° dia. x 3’ long concrete cylinder (TP11 & 11A);

- one 15x2’x5’ deep excavation, investigating anomaly M2, which uncovered black slag
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and construction debris (TP12);

- one 15°x2°x5.5’ deep excavation, investigating anomalies M2 and EM4, which
uncovered black slag and cinders (TP13);

- one 17°x2°x5.5” deep excavation, investigating anomalies M1 and EMS, which
uncovered a concrete footing and a 3.5” dia. metal pipe (TP14);

- one 15'x2°x6’ deep excavation, investigating anomaly M6, which uncovered a concrete
footing and a 2” dia. metal pipe (TP15);

- one 12°x2°x5.5’ deep excavation, investigating anomaly M6, which uncovered black and

_ gray cinders and a 2” dia. metal pipe (TP16);

- one 12°x2°x6’ deep excavation plus one 10'x2’x5’ deep adjacent excavation,
investigating anomaly M6, which uncovered black slag and cinders and one crushed
metal drum (TP17 & 17A); _ :

- one 10°x2°x5.5’ deep excavation, investigating anomaly EM4, which uncovered black
and gray slag, a 8” dia. metal pipe and a 3” dia. metal pipe (TP18);

- one 8'x2°x4.5’ deep excavation, investigating the southeast corner of the site, which

_ uncovered black and gray cinders and a 4” dia. metal pipe (TP19);

- one 12°x2’x6.5° deep excavation, investigating anomalies M4 and EM?7, which
uncovered black slag and a concrete/brick foundation (TP20);

- one 13°x2°x5’ deep excavation, investigating anomaly M4, which uncovered black siag,
plastic buckets, drum liners w/small amount of liquid, drum rings, partial fiber drums,
various pieces of scrap metal and a “pocket” of a white powdery substance (TP21);

- one 12°x2’x5.5’ deep excavation, investigating anomalies M4 and EM7, which
uncovered construction debris and a brick structure (TP22);

- one 13’x2’x5.5” deep excavation, perpendicular to TP21 (M4), which uncovered black
slag, plastic buckets, drum liners, wood and pieces of railroad rail (TP23);

- one 12’x3’x4’ deep excavation, in concrete apron adjacent to the UST area (M10 and
EM10), which uncovered a concrete slab, some conduit pipe and a 10” dia. vertical pipe
(TP24);

- one 10’x2°x4’ deep excavation, investigating sewer basin 4, which uncovered
construction debris and the inlet pipe (SE03);

- one 8’x2’x6’ deep excavation and one 6’x2°x4’ deep perpendicular excavation,
investigating sewer basin 2, which uncovered black cinders, construction debris and a
metal outlet pipe (SEO1).

Samples were collected from selected test pits/excavations. All samples were screened with a flame-
ionization detector (FID) for volatiles and visually inspected for staining. For test pits/excavations
TPO1, TPO6, TP09, TP10, TP13, TP14, TP17, TP18, TP20, TP21, TP24, SEO1 and SE03, one sample
per location was sent to the laboratory and analyzed for TCL Volatiles+10, TCL Semivolatiles+20, TAL
Metals, Cyanide and TCL Pesticides/PCB. For test pit TP0S5, one sample was sent to the laboratory and
analyzed for TCL Semivolatiles+20, TAL Metals, Cyanide and TCL Pesticides/PCB. One additional
sample was collected from a white powder discovered in test pit TP21. This sample was submitted to
the laboratory and analyzed for TCL Semivolatiles+20, TAL Metals, Cyanide, TCL Pesticides/PCB
and RCRA Compatibility. Sampling procedures followed those outlined in the final QAPP for soil
sampling. Upon completion, each test pit/excavation was backfilled by replacing the exhumed material
in shallow lifts and compacting it with the excavator bucket. Each location was then finish graded to
approximate original contour using the dozer blade of the machine. Excess soils and/or excavated drum
parts and liners were overpacked in approved drums pending disposal.
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3.1.5 Monitoring Well Installations

Seven monitoring wells were installed on and in the vicinity of the Martin Aaron site, to evaluate extent
and level of potential groundwater contamination, characterize site hydrogeology and validate the
possibility of off-site migration of said contamination. Installations included:

- one monitoring well cluster in the northwest corner of the site consisting of two wells
identified as MW-1S (shallow) and MW-1M (intermediate);

- one monitoring well cluster along the eastern perimeter of the site consisting of two
wells identified as MW-28S (shallow) and MW-2M (intermediate);

- one monitoring well cluster adjacent to the southern perimeter of the site, on the
Comarco Products property, consisting of two wells identified as MW-3S (shallow) and
MW-3M (intermediate); ’

- one monitoring well in the mid-eastern portion of the South Jersey Port Corporation
property, across the street (S. Broadway) from the site, identified as MW-4S (shallow).

The monitoring wells were installed in borings advanced for the soils investigation described above.
Shallow unconsolidated wells MW-1S, MW-2S, MW-3S and MW-4S were installed in borings SB20,
SB23, SB26 and SB30, respectively. Intermediate unconsolidated wells MW-1M, MW-2M and MW-
3M were installed in borings SB22, SB24 and SB27, respectively. Well Construction details are
provided in Table 2 - Monitoring Well Construction Details.

3.1.5.1 Shallow Unconsolidated Wells

Four shallow unconsolidated wells (as described above) were installed on-site and on adjacent
properties to obtain near-surface unconsolidated zone physical and hydraulic characteristics plus
groundwater quality characteristics. Hollow stem augers (8” outside dia.) were used to extend the
boreholes to depths necessary to successfully screen each well across the water table. A four inch dia.,
schedule 40 polyvinyl chloride (PVC) monitoring well was installed in each boring with a ten feet long
four inch dia., .010 slot well screen situated across the water table phreatic surface, with at least two
feet of screen above said surface. The well screen and riser were situated in the center of the borehole. -
A #1 Morie sand gravel pack was place in the annular space, extending one to two feet above the
screened interval. A #00 Morie fine sand pack, one foot in thickness, was placed on top of the gravel
pack. The remainder of the annular space was filled with bentonite grout and/or Portland cement.

The monitoring wells were finished with water-tight, flush-mounted protective casings with twelve inch
dia. covers. Each cover is clearly marked “Monitoring Well” and is stamped with the corresponding
New Jersey Well Permit number. Riser pipes are fitted with water-tight, locking well caps, with locks
for which all keyed alike. '

After a suitable hiatus (min. 24 hours) allowing the grout in each well to “cure”, the wells were
developed by pumping until a turbid-free discharge was observed. A minimum of five well volumes
were purged from each well. Three measurements of temperature, pH and specific conductivity were
recorded during each episode. (Refer to Appendix F: Monitoring Well Construction Diagrams,
Well Permits and Appendix G: Well Development Records, Permits).
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3.1.5.2 Intermediate Unconsolidated Wells

Three intermediate unconsolidated wells (as described above) were installed on-site and on an adjacent
property to obtain unconsolidated zone physical and hydraulic characteristics plus groundwater quality
characteristics immediately above the first confining layer beneath the site. Hollow stem augers (8”
outside dia.) were used to extend the boreholes to depths necessary to successfully screen each well just
above what was identified to be that first continuous confining layer. A four inch dia., schedule 40
polyvinyl chloride (PVC) monitoring well was installed in each boring with a ten feet long four inch
dia., .010 slot well screen place directly above the first evidence of said confining layer. The well
screen and riser were situated in the center of the borehole. A #1 Morie sand gravel pack was place in
the annular space, extending to two feet above the screened interval. A f#00 Morie fine sand pack, one
foot in thickness, was placed on top of the gravel pack. The remainder of the annular space was filled
with bentonite grout and/or Portland cement.

The monitoring wells were finished with water-tight, flush-mounted protective casings with twelve
inch dia. covers. Each cover is clearly marked “Monitoring Well” and is stamped with the
corresponding New Jersey Well Permit number. Riser pipes are fitted with water-tight, locking well
caps, with locks for which all keyed alike.

After a suitable hiatus (min. 24 hours) allowing the grout in each well to “cure”, the wells were
developed by pumping until a turbid-free discharge was observed. A minimum of five well volumes
were purged from each well. Three measurements of temperature, pH and specific conductivity were
recorded during each episode. (Refer to Appendix F: Monitoring Well Construction Diagrams,
Well Permits and Appendix G: Well Development Records).

3.1.6 Groundwater Level Measurements

Two rounds of groundwater synoptic water level measurements were obtained from all newly
constructed monitoring wells. The first round was taken on 8/14/97 during the first round of water
sampling. The second round was taken on 9/15/97 during the second round of water sampling. (Refer
to Appendix F: Monitoring Well Construction Diagrams, Well Permits for measurement results).
Groundwater level measurements were procured using a decontaminated water level indicator/electronic
interface probe. No product interfaces were observed. Water levels were documented in both the field
log book and on well sampling logs. (Refer to Appendix C: Sampling Logs). Groundwater level
measurements and calculated groundwater elevations are provided in Table 3 — Groundwater
Elevation Measurements. Visual representation of the phreatic surface of groundwater for each round
of measurement can be found on Figure 8, Shallow Groundwater Contour Map - 8/14/97 and
9/15/97 and Figure 9, Deep Groundwater Contour Map — 8/14/97 and 9/15/97.

3.1.7 Monitoring Well Sampling

Two rounds of monitor well sampling, spaced one month apart, were conducted to evaluate the
groundwater quality characteristics of the site and to assess the possibility of migration of contamination
from the site. Seven newly installed monitoring wells and one existing City of Camden municipal well,
located approximately 3500 feet southeast of the site, were sampled. The monitoring wells were purged
using a centrifugal pump (minimum three well volumes removed) and then sampled using disposable
teflon bailers. Grab samples were collected directly from the sampling port on the municipal well pump
after opening the valve and allowing it to run for approximately five minutes to purge the line. Sampling
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procedures followed those outlined in the final QAPP for monitoring well sampling. Monitoring well
samples were sent to the laboratory for analysis of TCL Volatiles+30, TCL Semivolatiles+30, TAL
Metals and TCL Pesticides/PCB. Municipal well samples were sent to the laboratory for analysis of
(USEPA SW846) method 524.2 Volatiles, Low Level Base Neutrals (BN), Low Level Metals and
method 508 Pesticide/PCBs. (Refer to Appendix C: Sampling Logs).

3.1.8 Hydropunch® Sampling

Groundwater screening samples were collected from twelve of the exterior soil borings described in
section 3.1.3 above. Samples were collected using a Hydropunch® II sampler. Hydropunch® sample
locations were determined in the field based on geophysical investigation findings and field
observations. Sample locations (SB01, SB06, SB07, SB08, SB10, SB13, SB14, SB15, SB16, SB17,
SB19, and SB29) were chosen based on an expected groundwater flow direction from west to east, to
evaluate groundwater in the vicinity of sewer basins, and evaluate groundwater in areas of suspected
buried drums.

Soil borings SBO1, SB06, SB07, SB10, SB13, SB14, SB15 and SB16 were advanced following
procedures outlined in section 3.1.3 above. Once the groundwater table was reached, borings were
advanced a minimum of two feet below this depth for the collection of groundwater samples. A
Hydropunch® II sampler was driven into the saturated soils for the collection of water samples. The
Hydropunch® consists of a hollow, stainless steel tube equipped with a polyethylene screen and drive
point. The device is driven into the saturated zone to a sufficient depth as to create adequate hydrostatic
head to partially fill the hollow body when the drive point is removed. Once the device is driven to the
desired depth, the device is retracted a short distance which exposes the screen. The Hydropunch® was
allowed to sit undisturbed for a sufficient amount of time to allow the required amount of formation
water to enter the hollow tube. A Teflon bailer was lowered into the hollow tube to collect the water
samples.

Soil borings SB08, SB17, SB19 and SB29 were extended to allow collection of a groundwater
screening sample from immediately above the first confining layer. Borings will be extended following
procedures described above using hollow stem auger drilling techniques. Once the total depth of boring
was reached, groundwater samples were collected using the Hydropunch® methodology described
above. Two attempts were required at SB19, due to malfunction of the Hydropunch® device during
retraction. :

Sampling procedures followed those outlined in the final QAPP for monitoring well sampling. One

groundwater screening sample per boring was collected and sent to the laboratory for volatile organic
analysis (USEPA SW-846 Method 8240/8260). '

3.1.9 Sediment Sampling

Grab samples SD01 and SDO02 were collected from the sediment material found in sewer basins 1 and 4
respectively. The samples were collected by scooping the sediment from the bottoms of each basin
using a stainless steel/high density polyethylene (HDPE) dredging device. Samples collected were sent
to the laboratory for analysis of TCL Volatiles+10, TCL Semivolatiles+20, TAL Metals, Cyanide and
TCL Pesticides/PCB.
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32 Phase II Field Investigation Activities (September to November 1998)

3.2.1 Soil Borings

Soil borings were utilized to further characterize site soils and to provide .additional information
concerning the horizontal and vertical extent of contamination in the unsaturated zone at the Martin
Aaron Site. Borings were advanced as described in Section 3.1.3 above using a combination of hollow
stem augering, rotary drilling, GeoProbe®, and split spoon sampling and in accordance with the project
QAPP. Borings included the following investigations:

Interior Borings (Former Martin Aaron Building Complex)
Exterior Borings (On-site + Off-site)

Monitoring Well Borings (On-site + Off-site)

Re-sampling Borings (On-site)

- 3.2.1.1 Interior Borings

Three interior borings were advanced utilizing continuous split spoon sampling methods in the former
one story brick structure immediately west of the former processing areas inside the Martin Aaron main
building complex. (Refer to Appendix A: Boring Logs). Borings were drilled as follows:

- one boring in the southwest corner of the former one-story brick structure (SB111);
- one boring in the northwest corner of the former one-story brick structure (SB111);
- one boring in the eastern portion of the former one-story brick structure (SB112);

Samples were collected from each completed boring. All samples were screened with a flame-
ionization detector (FID) for volatiles and visually inspected for staining. Sampling procedures followed
those outlined in the final QAPP for soil sampling. Two samples per boring were sent to the laboratory
and analyzed for TCL Volatiles+10, TCL Semivolatiles+20, TAL Inorganics, Cyanide and TCL
Pesticides/PCBs. Upon completion, all borings were grout sealed.

3212 Exterior Borings

Fifty four exterior borings were drilled, using continuous split spoon sampling methods advanced by a
combination of Geoprobe® and HSA techniques, in strategic locations in the open areas of the site, at
off-site locations surrounding the property border, and on the South Jersey Property located west of the
site across Broadway. These borings were advanced to the first occurrence of groundwater (Refer to
Appendix A: Boring Logs). Borings were advanced as follows:

- Seventeen borings on the South Jersey Port Corporation property, across the street (8.
Broadway) and west of the site (SB63 to SB79);

- Five borings just beyond the west property border of the Martin Aaron Site along the
east side of South Broadway (SB80 to SB34);

- one boring on property south of the former Martin Aaron Building (SB85);

- ten borings spaced between the north property border and the southern side of Everett
Street (SB 86 to SB95).

- nine borings spaced between the east property border and the east side of Sixth Street
(SB96 to SB99 and SB105 to SB109).
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- two borings north of the former Martin Aaron building and north of the former
processing areas (VOA1 and VOA2) ‘

- ten borings strategically located around Total PCB “hot spots” within the yard
area of the Martin Aaron property (PCB1 to PCB10)

Samples were collected from each boring. All samples were screened with a flame-ionization detector
(FID) for volatiles and visually inspected for staining. Sampling procedures followed those outlined in
the final QAPP for soil sampling. For borings SB63 to SB99 and SB105 to SB109, two samples per
boring were sent to the laboratory and analyzed for TCL Volatiles+10, TCL Semivolatiles+20, TAL
Metals, Cyanide and TCL Pesticides/PCB. For borings VOA1 and VOAZ2, two samples per boring were
sent to the laboratory and analyzed for TCL Volatiles+10. For borings PCB1 to PCB8 and boring
PCB10, two samples were collected and field screened for Total PCB utilizing the Ensys Inc. PCB

RIS®® Soil Test System. Due to sample recovery problems, one sample was collected from boring
PCB9 and field screened for Total PCB using the above system.

3.2.13 Monitoring Well Borings

Seven additional exterior borings were drilled for the purpose of installing monitoring wells in
prescribed locations on and off-site. Shallow borings were performed using continuous split spoon
sampling methods advanced by the HSA technique. Deeper borings were advanced using the mud
rotary technique. (Refer to Appendix A: Boring Logs). Depths of borings were dictated by optimal
placement of well screens in ensuing monitoring well installations. Borings were drilled as follows:

- one boring in the central portion of the yard area north of the former Martin Aaron
building for the installation of monitoring well MWSS (SB115);

- one boring in the former processing area north of the former Martin Aaron building and
east of the existing under ground storage tanks for the installation of monitoring well
MW?7S (SB113);

- one boring east of the former processing areas of the former Martin Aaron building for
the installation of monitoring well MW6S (SB114);

- one boring in the northwestern corner of the South Jersey Port Corporation property,
across the street (S. Broadway) from the site, drilled for the installation of monitoring
well MWSS (SB62);

- two borings southeast of the Martin Aaron site on n the east side of SIXth Street for
the installation of monitoring well cluster MW9 (SB116 and MW9D),

- one boring east of the Martin Aaron site on the east side of Sixth Street for the
installation of monitoring well MW 10S;

Samples were collected from selected borings. All samples were screened with a flame-ionization
detector (FID) for volatiles and visually inspected for staining. Sampling procedures followed those
outlined in the final QAPP for soil sampling. For borings SB62, SB113, SB114, SB115 and SB116,
two samples per boring were sent to the laboratory and analyzed for TCL Volatiles+10, TCL
Semivolatiles+20, TAL Metals, Cyanjde and TCL Pesticides/PCB.

32.14 Re-Sampling Borings

Validation of analytical results for samples collected by Kimball between May 12, 1997 and September
16, 1997 indicate all semi-volatile and some volatile results were rejected for not meeting contract
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Quality Assurance Requirements as described in Section 4.4.2.1 below. Kimball was directed by the
State to present a Corrective Action Plan outlining the method and justification for re-sampling of
surface and sub-surface soil. Based on the approved re-sampling plan, fourteen additional soil borings
were advanced throughout the yard area and within the warehouse portion of the former Martin Aaron
building for the purpose of re-sampling. Borings were advanced as described in Section 3.1.1 above
using a combination of GeoProbe®, and split spoon sampling and in accordance with the project
QAPP. Borings were advanced as follows:

- three building interior borings within the former three-story warehouse
portion of the former Martin Aaron building adjacent to existing soil borings SB42,
SB43 and SB46 designated as SB42A, SB43A and SB46A, respectively.

- eleven exterior borings adjacent to existing borings SB01, SB02, SB03, SB09,
SB11, SB13, SB15, SB16, SB23, SB19 and existing test pit TP13 designated as
SBO1A, SBO2A, SB03A, SBOSA, SB11A, SB13A, SB15A, SB16A, SB23A,
SB19A and TP13A, respectively.

Samples were collected from each boring. All samples were screened with a flame-ionization detector
(FID) for volatiles and visually inspected for staining. Sampling procedures followed those outlined in
the final QAPP for soil sampling. For boring SB01A, two samples were sent to the laboratory and
analyzed for TCL Volatiles+10 and TCL Semivolatiles+20. For the remaining borings, two samples
per boring were sent to the laboratory and analyzed for TCL Semivolatiles+20. '

3.2.2 Monitoring Well Installations

Seven monitoring wells were installed on and in the vicinity of the Martin Aaron site, to further
evaluate extent and level of potential groundwater contamination, characterize site hydrogeology and
validate the possibility of off-site migration of said contamination. Monitoring well construction detalls
are provided in Table 2. Installations included:

- one shallow monitoring well in the central portion of the yard area north of the former
Martin Aaron building identified as MW5S;

- one shallow monitoring well in the former processing area north of the former Martin
Aaron building and east of the existing under ground storage tanks identified as MW?7S;

- one shallow monitoring well east of the former processing areas of the former Martin
Aaron building identified as MW6S;

- one shallow monitoring well in the northwestern corner of the South Jersey Port
Corporation property, across the street (S. Broadway) from the site, identified as MWS8S;

- one monitoring well cluster consisting of two wells southeast of the Martin Aaron site
on the east side of Sixth Street identified as MW9S (shallow) and MWD (intermediate);

- one shallow monitoring well east of the Martin Aaron site on the east side of
Sixth Street identified as MW10S;

3.22.1 Shallow Unconsolidated Wells
Six shallow unconsolidated wells (as described above) were installed on-site and on adjacent properties

to obtain near-surface unconsolidated zone physical and hydraulic characteristics plus groundwater
quality characteristics. Shallow monitoring wells were installed and developed as described in Section

-3.1.5.1 above (Refer to Appendix F: Monitoring Well Construction Diagrams, Well Permits).
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3222 Intermediate Unconsolidated Welis

one intermediate unconsolidated well (as described above) was installed down-gradient of the site to
obtain unconsolidated zone physical and hydraulic characteristics plus groundwater quality
characteristics immediately above the first confining layer beneath the site. Intermediate monitoring
wells were installed and developed as described in Section 3.1.5.2 above (Refer to Appendix F:
Monitoring Well Construction Diagrams, Well Permits and Appendix G: Well Development
Records).

3.2.3 Groundwater Level Measurements

One round of groundwater synoptic water level measurements were obtained from all newly constructed
monitoring wells and existing monitoring wells installed as part of the first investigation phase.
Synoptic water level measurements were taken on 11/10/98 during the groundwater sampling event
(Refer to Appendix F: Monitoring Well Construction Diagrams, Well Permits for measurement

- results). Groundwater level measurements were procured using a decontaminated water level

—

indicator/electronic interface probe. No product interfaces were observed. Water levels were
documented in both the field log book and on well sampling logs. (Refer to Table 3 and Appendix C:
Sampling Logs). Visual representation of the phreatic surface of groundwater for each round of
measurement can be found on Figure 10, Shallow Groundwater Contour Map - 11/10/98 and Figure
11, De¢p Groundwater Contour Map - 11/10/98.

3.2.4 Monitoring Well Sampling

One round of monitoring well sampling was conducted to further evaluate the groundwater quality
characteristics of the site and to assess the possibility of migration of contamination from the site.
Seven newly installed monitoring wells and seven existing monitoring wells were sampled. Sampling
procedures were as described in Section 3.1.7 above. Monitoring well samples were sent to the
laboratory for analysis of TCL Volatiles+10, TCL Semivolatiles+20, TAL Metals, Cyanide and TCL
Pesticides/PCB (Refer to Appendix C: Sampling Logs).

3.2.5 Monitoring Well Abandonment

Two monitoring wells (MW3S and MW3M) located on the property immediately south of the former
Martin Aaron building complex and installed as part of the first phase of investigation were abandoned.
Well abandonment took place on 11/16/98 and was performed by James C. Anderson Associates, Inc. of
Mt. Laurel, New Jersey (JCA). Well abandonment procedures were in accordance with NJDEP Bureau
of Water Allocation requirements (Refer to Appendix F: Monitoring Well Construction Diagrams).

3.3 Phase IIl Field Investigation Activities (December 1999 to March 2000)

3.3.1 Soil Borings

Soil borings were utilized to further characterize site soils and to provide additional information
concerning the horizontal and vertical extent of contamination in the unsaturated zone at the Martin
Aaron Site. Borings were advanced as described in Section 3.1.3 above using a combination of hollow
stem augering, rotary drilling, GeoProbe®, and split spoon sampling and in accordance with the project
QAPP. Borings included the following investigations:
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Pesticide/PCB Delineation Borings (On-site)

Semivolatile Delineation Borings (On-site + Off-site)
Rhodes Building Investigation Borings (On-site + Off-site)
Monitoring Well Borings (Off-site)

3.3.1.1 Pesticide/PCB Delineation Borings

Fourteen Pesticide/PCB Delineation borings were advanced, utilizing continuous split spoon sampling
methods and Geoprobe® techniques, in areas north and east of the former processing areas of the former
Martin Aaron main building complex. (Refer to Appendix A: Boring Logs). Borings were drilled as
follows:

- Four borings in the west-central portion of the yard area around previous boring SB04
(SB144, SB145, SB146, SB147);

- Four borings in the north-central portion of the yard area around previous test pit TP09
-(SB148, SB149, SB150, SB151);

a. Three borings immediately north of the former Martin Aaron building north and east of
previous boring SB08 (SB152, SB153, SB154);
b. Three borings east of the former Martin Aaron building east of prev1ous test pit TPO5

(SB155, SB156, SB157);

Samples were collected from each completed boring. All samples were screened with a flame-
ionization detector (FID) for volatiles and visually inspected for staining. Sampling procedures followed
those outlined in the final QAPP for soil sampling. Two (2) samples per boring were sent to the
laboratory and analyzed for TCL Pesticides/PCBs. Upon completion, all borings were grout sealed.

3312 Semivolatile Delineation Borings

Ten Semivolatile Delineation borings were advanced, using continuous split spoon sampling methods
and Geoprobe® techniques, along the east property border and at off-site locations on the South Jersey
Port Property located west of the site across Broadway and north of the Martin Aaron property (Refer
to Appendix A: Boring Logs). Borings were advanced as follows:

- Four borings along the east property border around previous boring SB23 (SB134,
SB135, SB136, SB137);

- Four borings on the South Jersey Port Corporation property around previous boring
SB75 located across the street (S. Broadway) and west of the site (SB138, SB139,
SB140, SB141);

- Two borings spaced between the north property border and the southern side of Everett
Street near previous boring SB88 (SB142, SB143).

Samples were collected from each boring. All samples were screened with a flame-ionization detector
(FID) for volatiles and visually inspected for staining. Sampling procedures followed those outlined in
the final QAPP for soil sampling. Two samples per boring were sent to the laboratory and analyzed for
TCL Semivolatiles+20. Upon completion, all borings were grout sealed.
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33.13 Rhodes Building Investigation Borings
‘ Sixteen Rhodes Building Investigation borings were advanced, using continuous split spoon sampling
- methods and Geoprobe® techniques, within the building, adjacent to the building to the east, north and
west, along the east and south property borders and at off-site locations southeast of the building along
Sixth Street. (Refer to Appendix A: Boring Logs). Borings were advanced as follows:

- Eight borings around the perimeter of the former Rhodes building (SB118, SB119,
SB120, SB121, SB122, SB123, SB124, SB129); '

- Four borings within the former Rhodes building (B125, SB126, SB127, SB128);

- Two borings along the east property border (SB130, SB131);

- Two borings off-site and southeast of the former Rhodes building along the west side of
Sixth Street (SB132, SB133); ’

Samples were collected from each boring. All samples were screened with a flame-ionization detector
(FID) for volatiles and visually inspected for staining. Sampling procedures followed those outlined in
the final QAPP for soil sampling. For borings SB118, SB122, SB124, SB126, SB127, SB129, SB130,
SB131, SB132, SB133 two samples per boring were sent to the laboratory and analyzed for TCL
Volatiles+10, TCL Semivolatiles+20, TAL Metals, Cyanide and TCL Pesticides/PCB. For borings
SB119, SB120, SB121, SB123, SB125 and SB128, two samples per boring were sent to the laboratory
and analyzed for TCL Volatiles+10. Upon completion, all borings were grout sealed.

33.14 Monitoring Well Borings

. Two additional borings were drilled for the purpose of installing monitoring wells in prescribed off-site
locations. Shallow borings were performed using continuous split spoon sampling methods advanced
- by the HSA technique. Deeper borings were advanced using the mud rotary technique.. (Refer to
Appendix A: Boring Logs). Depths of borings were dictated by optimal placement of well screens in

ensuing monitoring well installations. Borings were drilled as follows:

Two borings along the south side of Jackson Street approximately 800 feet southeast of
the Martin Aaron Property for the installation of monitoring well cluster MW11
(MW11S and MWI11M).

3.3.2 Monitoring Well Installations

S
" .

e |
. "Q@o/nllonitoring wells were installed in the vicinity of the Martin Aaron site, to further evaluate extent
" and level of potential groundwater contamination, characterize site hydrogeology and validate the
possibility of off-site migration of said contamination. Well construction details are provided in Table
2. Installations included:

- one monitoring well cluster cdnsisting of two wells southeast of the Martin
Aaron site on the south side of Jackson Street identified as MW11S (shallow) and
MW]11 (intermediate); ' T

‘ .
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3.3.2.1 Shallow Unconsolidated Wells

. \_;Z'“"(')#neﬁshallow unconsolidated well (as described above) was installed off-site and down-gradient to
" Obtain near-surface unconsolidated zone physical and hydraulic characteristics plus groundwater quality
characteristics. The shallow monitoring well was installed and developed as described in Section
3.1.5.1 above (Refer to Appendix F: Monitoring Well Construction Diagrams, Well Permits and

Appendix G: Well Development Records, Permits).

3322 Intermediate Unconsolidated Wells
¢ One/intermediate unconsolidated well (as described above) was installed down-gradient of the site to
tain unconsolidated zone physical and hydraulic characteristics plus groundwater quality
characteristics immediately above the first confining layer beneath the site. The intermediate monitoring
well was installed and developed as described 'in Section 3.1.5.2 -above (Refer to Appendix F:
Monitoring Well Construction Diagrams, Well Permits and Appendix G: Well Development -
Records).

3.3.3 Groundwater Level Measurements

Two rounds of groundwater synoptic water level measurements were obtained from both newly

constructed monitoring wells and existing monitoring wells (excluding MW3S, MW3M and MW7S

which were previously abandoned or removed) installed as part of the first and second investigation

phases. Synoptic water level measurements were taken on 1/18/00 during the first groundwater
. sampling event and 2/17/00 during the second groundwater sampling event (Refer to Appendix F:

Monitoring Well Construction Diagrams, Well Permits for measurement results). Groundwater
level measurements were procured using a decontaminated water level indicator/electronic interface
probe. No product interfaces were observed. Water levels were documented in both the field log book
and on well sampling logs. (Refer to Table 3 and Appendix C: Sampling Logs). Visual
representation of the phreatic surface of groundwater for each round of measurement can be found on
Figure 12, Shallow Groundwater Contour Map 1/18/00 and 2/17/00, and Figure 13, Deep
Groundwater Contour Map 1/18/00 and 2/17/00.

3.3.4 Monitoring Well Sampling

Two rounds of monitoring well sampling were conducted to further evaluate the groundwater quality
characteristics of the site and to assess the possibility of migration of contamination from the site.
Sampling procedures were as described in Section 3.1.7 above. Monitoring well samples were sent to
the laboratory for analysis of TCL Volatiles+10, TCL Semivolatiles+20, TAL Metals, Cyanide and -
TCL Pesticides/PCB (Refer to Appendix C: Sampling Logs). During the first sampling round
(1/18/00 to 1/20/00), two newly installed monitoring wells and eleven existing monitoring wells were
sampled (all wells bt MW3M, MW3S == MW7S which we.. -*“2ndoned or rc.... -cd). During the
second sampling round (2/17/00), only the two new monitoring wells (MW11S and MW11M) were
sampled. : :
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40 QUALITY ASSURANCE

4.1 Analytical Methodologies

Soil, water, and sediment samples were analyzed for concentrations of inorganic and organic
contaminants using field screening and contract laboratory program procedures. For laboratory
analytical procedures, approved EPA/NJDEP methods in combination with standard operating
procedures (SOP) for QA/QC were utilized.

Samples collected in the field during the first investigation phase were analyzed by Accredited
Laboratories, Inc. of Carteret, NJ and Quanterra Inc. of Knoxville, TN. Samples collected during the
second and third investigation phases were analyzed by Ecology and Environment Inc., of Lancaster,
NY. Table 4 - Sample Container, Preservation, Holding Time and Analytical Methodology
Requirements provides a summary by matrix and analytical parameter of the analyses performed, plus
containerization requirements, preservation requirements, holding times, and analytical methods.

Full documentation of all handling and analytical procedures and analytical results was included in the
laboratory data packages. This information was reviewed by the L. Robert Kimball and Associates
project chemist in order to ensure that all procedures were followed.

QA/QC samples were utilized throughout the field operation to ensure the quality and reproducibility of
the data. QA/QC field duplicate samples were processed every twenty (20) unique samples per matrix.
Additional QA/QC samples were processed if the QA/QC results fell outside the data quality objectives,
or if the field chemist determined that additional QA/QC samples were required.

4.2 Sample Management

This section details the general procedures followed during collection, packaging, handling, and

shipping of samples. Sample management and quality control was initiated at the laboratory during -

preparation and packaging of sample containers, continued through field investigation and sample
preparation activities, and ended when laboratory analyses are validated and accepted.

42.1 Field Sample Management |

Sample identification was developed relative to sampling matrix, location, and depth. Results of field
screening and analyses were recorded in the field log book. A sample label was prepared for each
sample and logged both in the field log book and on the chain of custody form. Sample labels included
sample identification number, collection date and time, sample type, analyses desired, preservation type,
and sampler identification.

Once sample containers were filled and labeled, the samples were packaged in coolers with ice to
maintain the desired temperature of four (4) degrees Celsius. Sample coolers were transported to the
laboratory separated from potential sources of contamination of external influences, such as fuels. If
sampling was completed in one day, the samples were delivered within twenty-four (24) hours of
collection to the laboratory. If sampling continued for more than one day, then the samples were
shipped to the laboratory within 48 hours of collection, with total handling time not to exceed sixty
hours from time of collection. '
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The field chain of custody form documented control of sample jars from laboratory to field, and samples
from field to laboratory. Internal laboratory records then documented the custody of the sample through
its final disposition. All sample containers were traceable from initial preparation at the laboratory,
through field use, and to final disposal as follows:

1. The field sampler accepted the sample containers from the laboratory, and monitored the
care and custody of the environmental samples until custody was properly transferred.

2. Sampling information was entered on the chain of custody form immediately after
sample labeling.

3. A separate chain-of-custody form was completed for each shipment. Shipping containers
were sealed any time the container was not in the control of the person assigned for
custody as designated and documented on the chain-of- custody form.

4. The person relinquishing samples requested the signature of a representative of the party
receiving custody of the samples. If a representative was unavailable or refused to sign,
the circumstances, location, and time were noted in the "Received by" space and the
"Remarks" space of the chain-of-custody form.

4.2.1.1 Sample Preservation

Sample preservation was dependent upon the analytical program specified for each sample.
Preservation methodologies were followed as outlined in Table 3. These procedures conformed to those
given in Technical Additions to Methods for Chemical Analysis of Water and Wastes, EPA 600/4-82-
005 and the NJDEP Field Sampling Procedures Manual, May 1992.

Preservatives were added to the sample bottles by the laboratory prior to shipment to the field.
Following collection, samples were maintained at 4°C until analyzed by the contract laboratory.

4.2.1.2 Sample Storage

Sampling and blanks, both in the field and laboratory, were stored in a refrigerated (at 4 degrees
Celsius), secure area until required analyses were completed. Field and laboratory storage were the
responsibility of the Field Sampling Supervisor and Laboratory Manager, respectively. In general,
samples will not be retained longer than six months beyond the completion of analysis, unless otherwise
specified.

4.2.1.3 Sample Holding/Handling Times

Sample control was strictly maintained from sample acquisitions through analysis in order to assure that
the sample was representative. Maximum holding/handling time requirements are shown in Table 4.

4.2.1.4 Field Sample Custody

The following procedures were enforced to ensure that control of each sample was maintained from
collection, during analysis, and through data reduction. The field chain-of-custody form documented
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control of sample jars from laboratory to field, and of samples from field to laboratory. Internal
laboratory records then documented the custody of the sample through its final disposition.

Sample Identification:

Field measurements were recorded directly m the Field Logbook, along with identifying information
(project code, station numbers, station location, date, time, samplers), field observations, and remarks.
Examples of field measurements included pH, temperature, conductivity, water levels, and FID
readings.

Soil and water samples were labeled, packaged and transported from the sample location to the
laboratory. The sample label included: sampling location, collection date and time, type of analyses
required and preservation notes. The sample label also identified the sample as a grab or a composite
sample and identified the sample matrix (water or soil).

Field Chain of Custody Procedures:

All samples were traceable from the time the samples were collected until they or their derived data
were incorporated into the final report. In order to maintain and document sample possession, the
following chain-of-custody procedures were used.

a) Samples were collected as described in the project QAPP.

b) The field sampling supervisor was personally responsible for the care and custody of the
samples collected until they were properly transferred or dispatched.

c) During sampling, field blank samples were prepared, as established in the Plan and as
appropriate (with and without preservatives).

d) Logbook pages and other records were signed and dated.

e) When photographs were taken of the sampling as part of the documentation procedure,
the name of the photographer, date, time, site location and site description were entered
sequentially in the Logbook as photos were taken. Once developed the photographic
_prints were serially numbered corresponding to the Logbook descriptions.

) Sample labels were completed using waterproof ink unless prohibited by weather
conditions, e.g., a logbook notation would explain that a pencil was used to fill out the
sample label because a ballpoint pen would not function in freezing weather.

2) The Site Manager determined whether proper custody procedures we:: followed during
: the field work and decided if additional samples were required.

h) Samples were accompanied by a Chain-of-Custody Record. When transferring the
possession of samples, the relinquishing and receiving individuals signed, dated, and
noted the item on the Record. This Record documented sample custody transfer from
the sampler, often through another person, to the analyst in the laboratory.
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1) Samples were packaged properly for shipment, dispatched to the appropriate laboratory
for analysis, and accompanied by a separate custody record for each shipment. Shipping

containers were sealed for shipment to the laboratory. The method of shipment, courier

name(s), and other pertinent information were entered in the "Remarks" section on the
custody record. '

j) All shipments were accompanied by Chain-of-Custody Records which identified their
contents. An original Record accompanied each shipment, and a copy was retained by
the Sampling Supervisor.

k) If sent by mail, the package was registered with return receipt requested. If sent by
common carrier, proper documentation was maintained.

422 Laboratory Sample Management

A designated sample custodian accepted custody of the shipped samples and verified that the
information on the sample labels matched that on the Chain-of-Custody Records. Pertinent information
concerning shipment, pickup, courier, etc., was entered in the "Remarks" section. The custodian then
entered the sample label information into a bound logbook which was arranged by project code and
station number.

The laboratory custodian used the sample label number or assigned a unique laboratory number to each
sample label. All samples were transferred to the proper analyst or stored in an appropriate secure area.

4.2.3 Field Documentation
~ During installation procedures, a detailed record of drilling and sampling operations and geological
material was maintained in accordance with the project QAPP. These procedures were obtained from

the USEPA Compendium of Methods. All entries were legible, initialed and dated.

4.3 - Equipment Decontamination

All equipment used for sample collection was properly decontaminated before use to prevent cross-
contamination from prior sampling locations. Sample containers used for sample packaging were
provided by the laboratory performing the analysis. Field monitoring equipment was wiped with a
clean disposable wipe and rinsed with distilled/deionized water. All sampling equipment was cleaned,
marked, and wrapped in foil prior to delivery to the field and between uses. Where possible, dedicated
sampling equipment was utilized.

4.3.1 Soil Sampling Equipment Decontamination

Field sampling equipment employed to collect or hold non-aqueous samples was decontaminated prior
to use as follows:

1. Visible contamination was removed from the equipment using a brush and/or paper
towel saturated with potable water and laboratory grade soap.
2. The equipment was rinsed with potable water to remove residual soap and solids.
3. The final equipment rinse was performed with distilled/deionized water.
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If the above procedures failed to remove all visible contamination or if gross contamination was
suspected at the sampling location, then the equipment was further decontaminated as follows:

4. If metals were to be analyzed, the equipment was rinsed with a 10% nitric acid solution
(1% solution for carbon steel equipment to prevent leaching of metals).

5. The equipment was rinsed with distilled/deionized water.

6. If the sample was to be analyzed for organic contaminants, the equipment was rinsed

with laboratory grade acetone or methanol, and then air dried.

7. The equipment was rinsed with distilled/deionized water.

8. The equipment was protected from new contamination by wrapping in aluminum foil or
it was stored in a polyethylene bag.

9. Decontamination methodology, date, time, and responsible personnel were recorded in
the field log book.

432 Water Sampling Equipment Decontamination

All water sampling equipment was properly decontaminated before each use. For each day of sampling,
field sampling equipment was dedicated to a particular sampling point. The field sampling equipment
was decontaminated prior to use in the field and between uses as follows:

1. Visible contamination was removed from the equipment using a brush and/or paper
towel saturated with potable water and laboratory grade soap.
2. The equipment was rinsed with potable water to remove residual soap and solids.
3. The second equipment rinse was performed with distilled/deionized water.
"~ 4, - If metals were to be analyzed, the equipment was rinsed with a 10% nitric acid solution

(1% solution for carbon steel equipment to prevent leaching of metals).

5. The equipment was rinsed with distilled/deionized water.

6. If the sample was to be analyzed for organic contaminants, the equipment was rinsed
with laboratory grade acetone or methanol, and allowed to air dry or cleaned with
nitrogen.

7. The equipment was rinsed with distilled/deionized water.

8. The equipment was protected from new contamination by wrapping in aluminum foil or

storing in a polyethylene bag. The equipment was labeled or tagged with a number and
date and time of cleaning.

9. Decontamination methodology, equipment number, date, time, and responsible
personnel were documented in the field log book. '

Decontamination liquids and solids were collected in a plastic lined decon pad.
433 Well Purging Equipment Decontamination
Centrifugal pumps used for well evacuation prior to well sampling were field decontaminated prior to

and between each use. New polyethylene (ASTM Grade) tubing was used for each well and did not
require decontamination. The new tubing was rinsed/wiped with distilled/deionized water prior to

- placement in the well. Submersible pumps were decontaminated as follows:

1. Visible contamination was removed from the pump casing and electrical leads using a
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brush and/or paper towel saturated with potable water and laboratory grade soap.

2. The equipment was rinsed with potable water.

3. The pump was flushed with a minimum of 20 gallons of potable water by submerging
the pump 1n a plastic container filled with potable water.

4. The pump casing and electrical leads were again rinsed with distilled/deionized water.

5. The equipment was stored on clear polyethylene sheeting to prevent recontamination.

6. Decontamination methodology, equipment, date, time and responsible personnel were

documented in the field log book.
Decontamination liquids/solids were collected in a plastic lined decon pad.
4.3.4 Heavy Equipment Decontamination
Heavy equipment (excavator/drill rigs) were steam cleaned prior to arrival on-site. Cleaning was also
done between drilling/excavation locations using the first two steps of the decontamination procedure in
Section 4.3.1. Items which required decontamination between locations included the backhoe bucket,

extension arm, tracks, drill auger flights, drill rods and drill bits.

44 Laboratory Data Deliverables

This section describes the deliverables and procedures employed in evaluating, reporting, and using the
results of environmental sample analyses and quality assurance program analyses. NJDEP standard
formats were used for all data deliverables.

4.4.1 Analytical Report Deliverables

Analytical results, quality assurance data, and raw data were provided in NJDEP approved format noted
in Appendix A of the Proposed Technical Requirements for Site Remediation NJAC 7:26E. Analytical
data packages were provided as Full Laboratory Data Deliverables - USEPA/CLP method for all
analysis except Methods 524.2 and 508. Full Laboratory Data Deliverables -Non USEPA/CLP
Methods were provided for samples analyzed by Methods 524.2 and 508.

4.4.2 Data Reduction and Reporting

NJDEP is currently in the process of reviewing data packages, validating the laboratory compliance
with standard operating procedures and project plans, and providing summaries of environmental and
QA resulits in their report of findings.

4.4.2.1 Data Validation

442.1.1 First Investigation Phase (May 1997 to September 1997)

Data validation has been completed for all data collected and analyzed from the first investigation phase.

Results reported in the following sections have been edited to reflect validation comments, qualifiers,
and corrections. The following presents a summary of validation results:
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Results of data validation of data collected during the first investigation phase indicate that all (100
percent) semivolatile results including soil, groundwater, sediment and associated blanks have been
rejected and deemed unusable due to improper initial calibrations during analysis. Results presented
in the following sections only contain semivolatile results from the second and third investigation
phases.- Where applicable, semivolatile results from the first investigation phase have been flagged
with an “R” qualifier and the result omitted.

Eight soil samples submitted for analysis of TCL volatiles +10 have been rejected and deemed
unusable (SB01-2, SB01-4, SB07-2, SB07-3, SB29-2, SB29-3, SB48-2, and SB60-1) due to a
rejected continuing calibration (% D exceeded the limit of 40%) and internal standard areas below
limits without associated re-analysis.

Results of data validation of groundwater data collected during the first investigation phase indicate
that all (100 percent) metals results from the first sampling round including associated blanks have
been rejected and deemed unusable due to explred Linear Range Analysis determinations and
expired Detectlon Limit determinations.

Two samples submitted for volatile organics (USEPA 524.2) and one sample submitted for
pesticides/PCB have been rejected for holding time exceedances and retention time exceedances,
respectively. :

For data collected during the second round of groundwater sampling, four samples submitted for
volatile organic analysis were rejected due to a rejected continuing calibration. One sample
submitted for pesticide/PCB analysis was rejected for retention time exceedances.

Several other analytes and compounds were qualified, negated, and/or rejected based on a variety of
quality assurance issues. Results presented in the remaining sections of this report have been
corrected based on validation results. All validation results can be found in reports completed by
Environmental Quality Associates, Inc., Quality Specialists and Environmental Analysts, Inc. , and
the NJDEP.

44212 Second Investigation Phase (September 1998 to November 1998)

Data validation has been completed for all data collected and analyzed from the second investigation
phase. Results reported in the following sections have been edited to reflect validation comments,
qualifiers, and corrections. The following presents a summary of validation results:

Several analytes and compounds were qualified, negated, and/or rejected based on a variety of
quality assurance issues. Results presented in the remaining sections of this report have been
corrected based on validation results. All validation results can be found in reports completed by
Environmental Quality Associates, Inc., Quality Specialists and Environmental Analysts, Inc. , and
the NJDEP.

44213 Third Investigation Phase (December 1999 to March 2000)

As of the date of this report, NJDEP data validation has not been complete for this investigation phase.
Reported concentrations, findings and conclusions reach in this report must therefore be regarded as
qualitative until the validation process is complete.
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4.4.2.2 Data Reduction

As part of the data validation process, the analytical results were reduced to include only positive
results. These data tables included all qualifier codes and were cross-checked against the analytical
results by an individual other than the author to ensure accuracy. In addition to positive results and
qualifier codes, the data tables included sampling location and date and laboratory identification
numbers. Data were presented according to matrix type (i.e., soil and sediments, groundwater and
surface water, etc.). :

4.4.2.3 Reporting

Data generated in the field was logged into the field log book, saved on field data loggers where
appropriate, and noted on field logs. The field log book will be kept in project files as a hard copy
documentation of field conditions, observations, and findings. Sampling and drill logs were prepared to
present field data and are included in this report.
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5.0  FINDINGS

The following sections describe findings of each of the three investigation phases for the Martin Aaron
Site. Detailed findings for the Remedial Investigation are presented in the following appendices:

Appendix A - Boring Logs

Appendix B - Geotechnical Testing Results

Appendix C - Sampling Logs

Appendix D - Building Safety Inspection Report

Appendix E - Test Pit Logs and Photos

Appendix F - Monitoring Well Construction Diagrams, Well Permits
Appendix G - Well Development Records

Appendix H - Geophysical Data

5.1 Remedial Investigation Activities

5.1.1 Structural Stability Monitoring

Qualified Kimball personnel performed a detailed examination of potential overhead hazards (pipes,
debris, etc.) including visual inspection of the entire area and destructive/qualitative testing of
supporting beams and joists. Buffer zones encompassing areas directly below overhead hazards, as well
as interpreted potential trajectory paths of falling objects, were subsequently cordoned off and avoided.
Fifteen Avonguard Calibrated Crack, Slope and Movement Monitors, were installed at predetermined
locations to monitor the behavior of the structure during investigative activities. These devices were
visually monitored periodically throughout the entire term of interior investigative activities. Said
visual monitoring evidenced that investigative activities did not contribute to the degradation of
structural integrity of the Martin Aaron building. The activities were executed without incident.

5.1.2 - Geophysical Survey Results

A ten feet by five feet survey grid, used for both the magnetic and EM surveys, was constructed over the
survey area. East and west grid perimeters were marked at the profile interval (10 feet) using either
wood stakes or marking paint depending on surface conditions. Each stake was labeled with the
appropriate profile number. Profile numbers were assigned starting in the northwest corner of the grid
with 1001, increasing southward by one. Two perpendicular baselines were constructed paraliel to and
at the approximate midpoint between the east and west grid perimeters. The baselines were marked at
ten foot intervals across the site. Profiles were established by stretching a rope/tape, marked at the
station interval (5 feet), perpendicular to and between two corresponding perimeter stakes. Station
numbers were assigned starting along the west grid perimeter with 101, increasing to the east by one.
(Refer to Figure 14 - Geophysical Survey Area).

Magnetic Survey

A Total of eleven primary magnetic anomalies thought to represent buried metal objects were identified.

Figure 15, Magnetic Total Field Contour Map, presents the location of each magnetic anomaly
identified as M1 through M11. In addition, five secondary anomalous areas were identified. Secondary
locations were selected based on proximity to primary anomalies and their probability of representing
buried metal. Secondary locations are not identified but were considered during investigations.
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Each of the eléven primary magnetic anomalies is described below:

Mil-

M2-

M3 -

M4 -

M5 -

M6 -

M7 -

M8 -

M9 -

M10-

MIl1-

96-0123\RI\Draft5.doc 41

Approximately 35 x 40 feet located in the northeast corner of the site. Anomaly is located in

area previously excavated by the Department of Justice. Large amplitude magnetic anomaly -

indicating large mass of ferrous metal.

Approximately 25 x 40 feet also located in the northeast corner of the site. Similar to M1 in
amplitude. Magnetic gradient data indicate this anomaly may represent a distinct burial separate
from anomaly M1.

Approximately 75 x 25 feet located between the Martin Aaron and Rhodes buildings. Anomaly
is located in area previously excavated by the Department of Justice. Consists of two (2) large
amplitude magnetic-lows. Secondary anomaly located to the north. Secondary location is very
close to the former waste storage concrete pad and should be investigated if drums found at
anomaly M3.

Approximately 75 x 45 feet located east of the Rhodes building. Anomaly consists of many
large amplitude magnetic highs and lows. Some of the anomaly may be due to the building and
the perimeter fence. Previous reports of drum burial activities identify this area as a possible
location.

Approximately 35 x 15 feet located against the east wall of the Martin Aaron building. Some
surface metal in this area. Previous inspections by the NJDEP noted this area as possibly being
a “fresh” excavation with little vegetation and disturbed surface soil.

Approximately 45 x 40 feet located immediately north of the Rhodes building. Characterized by
very large amplitude magnetic low and several medium amplitude magnetic highs. Secondary
Jocations identified to the west and south east of anomaly M6. These areas should be
investigated if M6 is found to contain drums.

Approximately 20 x 15 feet located northwest of M6. Medium amplitude magnetic dipole
located in surface depression. May indicate previous excavation activity.

Approximately 25 x 20 feet located near the center of the site. Also within surface depression.
Consists of a large amplitude magnetic low.

Approximately 25 x 30 feet located near the northwest corner of the site. Similar to M6 but a bit
smaller. Located in a slight surface depression characterized by a very large amplitude magnetic
low.

Approximately 35 x 30 located north of the Martin Aaron building . Very similar to M9 and M6
in amplitude. Located under existing concrete surface which probably makes this location
unlikely for previous drum burial. '

Similar to anomaly M8 located near the center of the site. Secondary to M8. To be excavated
if drums found at M8. '
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Electromagnetic Survey

A total of ten primary electromagnetic anomalies thought to represent buried metal objeéts and or
disposal pits/trenches were identified. Figure 16, Conductivity Contour Map, presents the location
of each electromagnetic anomaly identified as EM1 through EM10..

Each of the ten primary electromagnetic anomalies is described below:

EM1,EM2, EM3 -  Located near the center of the site thought to represent possible burial trenches.
Each anomaly is approximately 60 x 15 feet oriented north- south. Similar sizes and
parallel orientation may indicate trench excavation. No magnetic anomalies observed
in these locations indicating the absence of significant buried ferrous metal.

EM4 - Approximately 180 x 15 feet located in the eastern portion of the site. Anomaly is
oriented north-south extending from the front of the Rhodes building to the northern
fence. Similar in appearance to anomalies EM1, EM2, and EM3. Long linear length
may indicate buried utility. Possibly former drainage to the former surface ditch .
along the north property border. '

EMS, EM6 - Approximately 60 x 15 feet each oriented north south and located north of the Rhodes
building near EM4. " Very similar in appearance to EM1 through EM3. No
corresponding Magnetic anomaly may indicate the absence of significant ferrous
metal (steel drums). If investigations of anomalies EM1 through EM3 find buried
waste, this anomaly should be investigated.

- EM7- | Approximately 35 x 40 feet located east of the Rhodes building. Corresponds with

magnetic anomaly M4 described above. Possible buried metal (drums).

EMS, EM9- Located between the Martin Aaron and Rhodes buildings. Correspond with magnetic
anomaly M3 and secondary magnetic anomaly north of M3. Possible buried metal.
In area of previous test pits conducted by the Department of Justice.

EMI10- Approximately 20 x 20 located north of the Martin Aaron building and overlapping
-magnetic anomaly M10. Located under existing concrete which probably makes this
location unlikely for previous drum burial.

Ground Penetrating Radar Survey

Ground Penetrating radar data were collected over the majority of geophysical anomalies interpreted
from the magnetic and electromagnetic data. In addition, GPR was used to evaluate the location of
underground storage tanks north and east of the former Martin Aaron building.

In general, GPR was found to be ineffective in delineating the horizontal extent of subsurface objects
thought to represent the cause of observed anomalies. Reasons for failure of the GPR method include
the very high conductivity of the site soil as observed in the electromagnetic data. Radar penetration
depth is very limited in high soil conductivities. Also, the existence of construction debris, rubble, and
other subsurface structures throughout the site limits the ability to interpret the extent of possible burial

_areas. Interpretations are generally qualitative in nature using visual interpretation of the reflected

s
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signal. If the entire subsurface returns reflections characteristic of burial pits or buried debris,
delineations of the target objects cannot be made.

For specific data and visual represehtation of the geophysical survey results refer to Appendix H -
Geophysical Data and Figure 17, Geophysical Survey Composite Results.

5.1.3 Building Interior Soil Borings

Seventeen interior (Former Martin Aaron Main Complex) soil borings were drilled (or attempted), via
split spoon advanced by Geoprobe®, from June 16, 1997 to June 19, 1997, by James C. Anderson
Associates, Inc. of Mt. Laurel, New Jersey (JCA). Successful borings encountered groundwater at six
to ten feet below grade. Flame-ionization detector (FID) screening detected volatile organics in all
borings except SB39 and SB41. Volatiles were detected in a range from the surface to fourteen feet
below grade.

On October 8, 1998, an additional six interior (Former Martin Aaron Main Complex) soil borings were
drilled via split spoon advanced by electric jackhammer by JCA. Three borings were advanced within
the former one story brick structure west of the processing areas of the building and three borings were
advanced within the former three story warehouse portion of the building (Re-sampling borings). FID

- screening detected volatile organics in all borings to approximately eight feet below grade. Borings

within the former one story brick structure encountered cinders and other combustion by-products to
depths of at least six feet below grade. Borings within the former three-story warehouse encountered
similar material as was found during the initial investigation phase. (Refer to Appendix A: Boring
Logs).

No building interior (Martin Aaron Main Bulldmg Complex) soil borings were advanced during the
third investigation phase.

5.1.4 Exterior Soil Borings

Twenty exterior soil borings were drilled, via split spoon advanced by a combination of mud rotary and
HSA techniques, from June 24, 1997 to July 18, 1997, by JCA. - Borings encountered groundwater at
five to 7.5 feet below grade. All borings, with the exception of SB07, SB11 and SB17, contained what
were classified as cinders and/or a slag-type material. A strong product (fuel) odor was associated with
borings SB03, SB05, SB07, SB12, SB17 and SB19. FID screening detected volatile organics (VOC) in
all borings except SB13. Significant levels of VOCs were detected in a range from the surface to
nineteen feet below grade. (Refer to Appendix A: Boring Logs).

Between September 29, 1998 and October 8, 1998, an additional fifty-four exterior soil borings and
eleven re-sampling soil borings were drilled via split spoon advanced by Geoprobe® by JCA. Exterior
borings completed on the South Jersey Port Corp. property (SB63 to SB79) encountered groundwater at
depths ranging from six to twelve feet below grade, with the deeper groundwater observed in the
borings located in the west and southwestern portions of the property (SB64, SB65, SB66, SB71, and
SB72). Cinders and/or slag-type material were again reported in the majority of the South Jersey Port
Corp. property borings. Soil borings completed around the site perimeter (SB80 to SB99 and SB105 to
SB109) encountered groundwater at depths ranging from five to nine feet below grade with the deeper
groundwater identified in areas south and southeast of the Martin Aaron property. All borings
encountered some degree of cinders/slag type material with only limited amounts reported in borings
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located along South Broadway (SB81 to SB84). The remaining borings advanced within the yard area
of the Martin Aaron property encountered similar subsurface conditions as found during the initial
investigation phase (Refer to Appendix A: Boring Logs).

Exterior soil borings advanced during the third investigation phase are described in Sections 5.1.6 and
5.1.7 below.

5.1.5 UST Soil Borings

Thirteen UST soil borings were drilled, via split spoon advanced by HSA, from July 21, 1997 to July
23, 1997, by JCA. Borings encountered groundwater at six to eight feet below grade. All borings
evidenced black staining (oily sheen) and a product (fuel) odor. FID screening detected VOCs in all
borings in a range from the surface to sixteen feet below grade (maximum depth advanced). No
additional UST borings were advanced during the second or third investigation phases. (Refer to
Appendix A: Boring Logs).

5.1.6 Delineation Soil Borings

Between December 1, 2000 and December 9, 2000, twenty-four delineation borings (pesticide/PCB and
semivolatile) were advanced via split spoon sampling and Geoprobe® techniques by JCA. Delineation
borings were advanced within close proximity to previous borings advanced during the first and second
investigation phases. All borings encountered similar subsurface conditions as found during the first
and second investigation phases.

5.1.7 Rhodes Building Delineation Borings

Between December 1, 2000 and December 9, 2000, sixteen Rhodes Building Delineation borings were -

advanced via split spoon sampling and Geoprobe® techniques by JCA. Delineation borings were
advanced around the perimeter of and beneath the former Rhodes building. Borings within the Rhodes
building (SB125 to SB128) encountered approximately four feet of void space beneath a double
concrete slab floor (two 4-inch slabs separated by a few inches of void space). Beneath the void space,
borings generally encountered two to four feet of fill (cinders and slag) underlain by silt, silty sand and
clayey silt. Groundwater was generally encountered between nine and twelve feet below the concrete
floor. FID/PID screening detected volatile organics (VOC) in all borings.

The remaining borings were advanced around the building perimeter (SB118 to SB124 and SB129),

along the east property border (SB130 and SB131), and at off-site locations southeast of the former

Rhodes building (SB132 and SB133). All borings encountered similar subsurface conditions as found
during the first and second investigation phases. On-site borings encountered fill material consisting of
cinders, slag, brick, and other debris extending six to ten feet below the ground surface. FID/PID
screening detected volatile organics (VOC) in all borings e... _, * : ft-site borings SB131 and SB132. A
product (fuel) odor was associated with borings SB120, SB121, and SB129.

5.1.8 Monitoring Well Borings
Seven monitoring well borings were drilled, via split spoon advanced by a combination of mud rotary
and HSA techniques, from June 25, 1997 to July 8, 1997, by JCA. Borings encountered groundwater at

5.5 to ten feet below grade. All borings, with the exception of SB30, contained what were classified as
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cinders and/or a slag-type material. A product (fuel) odor was associated with borings SB22, SB23 and
SB24. FID screening detected VOCs 1n all borings except SB20 and SB26. Significant levels of VOCs
were detected in a range from the surface to thirty seven feet below grade. (Refer to Appendix A:
Boring Logs).

Between October 12, 1998 and October 16, 1998, an additional seven monitoring well borings were
drilled by JCA via a combination of HSA and mud rotary techniques. Borings encountered
groundwater between six and eighteen feet below grade with the deeper groundwater observed east and
southeast of the Martin Aaron Property (MW10S and MW9S (SB116)). FID screening detected VOCs
in all borings with significant levels encountered in boring MW7S (SB113). A strong product (fuel)
odor was reported